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c^tft c?tI 6 sfST’R'ra «t<rf!r '«iwvr, 

s 

c>r^ti=r 2r59 wi ^ i fifer 

*rfQ^ 5jTf^«l ^tar=r % I 

^c**rcs ifll <st¥ ^tn i 

^if 'Q -St^f?! Jpf^ ^fk ^ 

’5f^m '8 

<m 'airr^irRi i c’ti-^if^tf?, (m 's #fjr- 

5ft^, ^^-nr«i5?, ^ ■« w iffit ^"^8 'ii^ ^rfwt^i 

^\ I 

>IC^I Bh ®n^1 >fl^8 iSffill fif»ltiT Bt%t'SpI 
fN^i ff^w ’aifi[??f*f ^?i I Bf%Nf?( ^»r: (^) *f<f« 
(?T^ar?T (^) m fe 3 «i, («) €rorW, ( 8 ) 

C3ft« I 

cw *ra *ni nf^ 8 Ri ^ to 

^rtsirft^ «^tre ^ nt^irtci i 

TO, ^hir^“ ^iflp ^sr cif^ I 

«*• <j?r*i ^pr i 

3ft?! TOW "8 3f^ JTfpnr bW 3f%I ^WC^?! P! cTO 
€r^hi ^fks >rt«!=! ^ ^ti I ^'s «!<M\ to ^ntro 
^’Pl TO ?3l^ I »!tR?! Btftn 

% ^1 «, f^?! nft^iTO ciw 



i-,-»,««• 5»TliSti«F=r 
(N) «»*i,-«- »,••,*•• PaOft 'e 5,0.,... K^O 

fesr (KjO) I 

c^fHT m m c^t% »ri'5'9 

^^pfB >T5i^ I 'ar?r55 Tfft ( 

=lft f»rni S(fi5 Cf\VS^ 

'si^sr^ff^ 5ft<i ^lii'« ^r^<r 

l^ntc^ c^ »ii(r fw^i c^ nf^^iH ^e\ 

«ffa) <<Ss>Tir ^f^i 

fwcsi c»f*f lf*p mm fiJCT? I 

^f® f^f^TTi fwC'Sr 

«itfw 'Bifsin c^t*f I ^tfv ■51 Hi ^1% '« 

wfw ^1^1’Tt*ifii*j «i»^^'’r‘rs m ^r?i?n 3ff<!^»i7i 

I 

f^. <i|JT. CW«I^^ 

3^®5» ^Iir® 5ifr 

^rr® ^j^iRsT?! ^T^nfT 




^^\rs\ ^srrih 

^F’s^sfbc^ ’3i3«i ?pf%t^cip*i 

'fi^fJT ci^^, «^^s*5^ «rf9N c^raj*fef'4^, ^fk TO^*ll 

*fpf>iw, ^ cw. fn. '® t, «if|. f^. '2i>T., »ifw, 

€rcw-f; ^ai*rf^, fi’<(^»nr- 

1^. <ii5T. oq. «jt|. Vf?l, ^3;«55T ^ CW. Clf^, 

f*TW, «iaj •stw-r ^raitc’sjir »Twfnf%, 

^t5. -Sri'S*:! m :it*rTf^^ tw 

eft's sfi^ fttft^l^Tr—1^. 'fl. f®.—wf?r'5 if^!, 

ftfl; (Tlftfl- c^. ^5^, ^ mm ?Fft ^ fF3^«|:T 

:Tt=trTtnt«ijtir, 9ft 'crft^^l, ^ 9»iTt%, 

C9^f«ri 9tc^Tir {B^^larr:! 9ft 9cerc®r?r ^ft^ft^rs '«i<ot*f9 ®: 18. ft. 
c^ri3ff*f; ^fttr ftmi? c^r^r^r « 

c^i^^r^rta -§1 c^w\ I 

9ft-^ft9ft « 9^- 

5t^9 vfll if'nrw ^«*r af^«i ftTfc^^r; <iiw «sf^9ttPt*r 

ft9^ 9^ I 

919:® 9tft*fft W9tft®1 ft“IC99 ftiftft® fenw^l ^ efC99 
ftm *r^9 nlWi 9tinn'sr^^ts’im 99w®i ^#9 9ftirtC9*r s 
®r: ftspr, «ri®wi 9ftft9l ; ^t9ft9 ^ts. sr^wHs, 



[►] 

ittw 'W. «>(. 5rt-1^ Snwii j 

5i3§. «ii>r. ■^, 4tm ’iw S*iprki; (nts. 

«ih5st »ft? ^*iwSi; ®i. w#. ^'?s, *ilt«Fi 

Snwfei; 'ii’i. <«i^. ?%i ’i^wi «^ii 

?ft »i'5prt?‘i I ^ ?t?i f^Isif^ ^feH's 

Cft!f ftJI 'ire^WW i!i^3t*(tC*! 'ail’lf 

5 ?>fw >a>r- ^s«ii»ri? ffi ; si: c^. 

iil^, 'fftafhi ffi rT«n nftw sri^ « li 5itJ 
«iai «ftifW9 arts'!! ?fi 'S(f«r‘?s11 





wt?r-~ 

(Wr 3!t^l*i »r?n—*n|9tC5rs ^ 

•f’^stcw® ‘^*i®fra© '« ^rarT 

^fiff^''« ca?eii *fflrJi?—fif—«r?(—>r^f?=F 

ft®?r ^ 

arf^?l >ltf^^t=»1—?pi *fflrwn—^f^- 

N—«r?f— 

NS t?r ^5f !> 

ni‘r*ft=r ^rai'-Tfir—* 1 * 1 ^dr— 

caFf^ tfi^aj^-^«l 

51 »i?f^«>rtir—2r«— 

^T^drsp 

«^T—3ffi^ SQ - 

'2r?i 

^ar flisr vas 

^fi*f 'e ^d5l?r ^^-r—^lap 

>« ^^-r—ftraj^j •ci^t^t'rjm— 

^Ft'a—nw—“W^TW « ^r^irtsr— 
^•1—^^dr—»f^(^«»r'dr—«w— 



[ >• ] 


—^fsc'rir 

w K —>f • «i?i— 

*r^ ^f^C's ?i*Tm«r ^ ^ • 

»(fi&-?it^f^^ *rfft 

vfl5>r^nf*f=T— 

^^t^'8 ^%<Pj 

C5i^^ ^t—-n^ #*ft^—'si^ft^t'« ai^sr— 

2r^9[ 5it^— 

•wir ^^*1 

sns— 

if«fir *tf^ipic9^ (Sftrfii (surtif ^c»ri ^ 

# 

♦fpR^ -sr^ftsT '2r<ft5T ^^!r—n1%*i^i«rw 

^f^Tsi nfii5it«i 'Q fe«.*rt?5T—«ft5r—n'l^— 

^•ttfirs ♦iw « ^OT^tfe «ivffeir R^«i ^-v 

’st^r® ^*rr^® w 'o^—afi-^if?^f^?i 
«rirff®—»nR «rartf^—^r^f^^PTf^—€Wt^^ 



^sr—fifisrff^ 'Q jf^pFtPrfs— 

aiciriw«n »(wtw 

^r<\^ r^'i cwj's* ftf^- 

cnrflf ^n—c’ttBtvr*] ^fsi—cniTf^i*! ff^'< ^T^ttn=fl-- 

1^) 'Srf^l^l (*f) ^bt (’t) 
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80 

1 


88 

^ 1 
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8 br 
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• • • 
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c^iri ^q 

• • • 

(tb 
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• • • 

(tb 
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•ftw^ 

• • • 

(i> 

bo 1 

^fi*r nt^t?r 

• • • 

48 

b8 1 



4<b 

bit 1 


• ■ • 

4V 

bOs 1 

^t% 

• •• 

4^ 

>*1 1 


• • • 

4a 

bb- 1 

fn?rtaf 

• • • 

c*» 

1 

*fl‘'5f?r 'sfw 

• • ■ 

^b 

1 

fq?rtf^f-rfe 'Q fqsrtf^ftl nsf 

• • ■ 


1 

•far 

• • t 

^o 

1 


• • • 

«8 

^9 1 


» • • 

4»'b 

^8 1 


• •• 







[fl 



ftiS 
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• mm 

1o 

1 

9f#r«ff5r srf^i 

mmm 

1b 
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• • • 

10 
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«■• 

18 

1 

^jtfaiif*rf5r5T 

• •• 

18 

V3o 1 

5|^C?l?f f“f^ 

• •• 

14 
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• t • 

14 

1 


• • • 

139 

N9v9 1 


• •• 

1 1 

VSS 1 

c*it^ 

• • • 

IV 

Ott j 


■ • • 

IV 

^0«» 1 

'®%« Tfq 

• • a 


«n 1 


• • • 

i;> 

'Sb' 1 


• • • 

Vo 

'od 1 

nhr=i'N 5it?tt^T iiiw< 

• • ■ 

b » 

8* 1 


a a • 

bS 

1 

f® c^r? 

• ■ ■ 

V4 

8^ 1 


a • • 

V** 

1iV9 1 

•farsiR 

• a • 

bl» 

«8 1 

ncai^ 

a ■ ■ 

5“ 

8t 1 

’str'if^fii '6 >1 rwt^ ^\vsi^ 

• ■ ■ 

:ib 

84» 1 

^WSf 

at* 

ii(t 

81 1 

?it^carrt ^fai «iir8f a?5f^r 

aaa 

;>3» 

«b 1 

-tt<n ^f?(i ®R5r 

• a* 


«> 1 

^si 

••• 

boo 

<• 1 


• •• 

b«b 

1 

C^^-^e\5I *f<tl 

• • • 

b*^ 

4^ 1 


••• 

b»^ 




[ ^ ] 

fsat ^ 



ntTf? 

••• 

b.o 

<8 1 

) 

• •• 

lot 

c« 1 

) 

••• 

bo^ 

C«» 1 




«1 1 

ift^it^ «rt« 

• • • 

l^t 

air 1 

f f%?i fen? n?*rff?c^j? 

• • • 

1^1 

1 

f^nnt? (Ca SO( ) ^f?i ipflt? ’’Ttfe 



1 


■ ■ • 

1^8 

1 


• • • 


1 

ftc 3 f? s et^nc? fefic*r n^*i^ 

f • • 

IIV 

^V9 1 

cnrf&cii? fe^n 

• • 0 

1«> 

«»8 1^ 

«if9re< n?ft®f? fe^n 

• •• 


<i9a 1 


• • • 

)\9a 

<9^ 1 


• • • 

1«8 

<5»1 1 


• • 0 

bvsa 

1 

Ff^F^i-npBK <:5i\5[4t ^nr$ 

• • t 


1 

w^*i-np5ST ?tn 'Sff?fs^ ^ff^n 


b8^ 

•40 1 

fe^?-*a5 ?^nfT 

• • • 

180 

1 

^rsrs^lSnf^ (c»if^) 

• • • 

18t 

•»i 1 

nfpt? 

• • ■ 

18V 

lo 1 

?(1 

• • • 

i8;i 

18 1 

srtfe? *nfT< 

• • • 

iti 

It 1 

^jlnh® «i!?»ftc? nc«i? ^n? iffe 


iti 

^«# 1 


• • 

1«90 

» 

isrtfw? fi?-^?*! 

• • » 

i«a» 

IV 

91^? ’8f3f ?i 3?nt? 5ffe? ?7?^t? ••• 

1^^ 

1> 1 

dl^s c?tfe ntnn 

•• • 

11* 




,. ^18 

tr? I *ftsr ^tit ‘«'BT^-r , 

\r^ I <ff5T W ^35 ... ib-S 

V81 c^ifnm ^5?-59rff mi ... 

\r<t 1 ikw9 sfi ^'s^i tfN ’Tt<rf<i*r® 

^ill ^ ... ^lr» 

b'^ I ^t*rt^*1 «f*«ir!r nf^T sfsr ... 

bl I ... b^J'Ss 

b'b I c*rc^sr ftf®?r ... 

b-s I f®*r ^rartnfs ... 

;jo I SJ^Sf ^TiSfffs ... 5^4 

»i ... 

I ’Tf^ ... 

I ... 

>8 I ... 

I ... 



-IN 9 I 

sii5fsf ?tcflrr cviii cwi 
•iRi^Pr? I Sfsfif 

c^at^rl ^’tlcsni fifsi 

CWAii 

4tBf ¥ *lfii!rl ^ I 
^rw-rtn*! ^j^- 

?IIC1 »t^fCT5 aff^l Wf«f 
apin 8!i?|itff SlScBO? i 




sit 9 I 

SNl^SI VW 

fnsF ’tft’ttni w<i ^»1- 
*1^ • 'Sf f^tsw 






TO I 

c»isi w aii^^5r*i ffr *pi^n 






"I 

: *» . , ^ 


TO1»? 8 I 

¥t«fl «9 811 fiOTi wm 4v1S fifii jpriw niw 




(Rtiral organisation— 
the Panchayat) 

^ % «2rN (<irf?ti 

It >rPif^ i 

sT^iSf mm «m irtf^ i Thai f^4M, 

*ffwt5i=ii, ^aRWflii ^^9! «art»ir^ wi 

^"hs? *wtCTu^?r ^ ft®! I *ft*itf*f¥» 

w dittos ^ i 

'« ft®! I ft^rc*!^, 

'Q «rf^ ‘srf^Tfw »r^»iift aw's 

ftupr ft®! I 

hft^ l®r «srtlt‘i ft®! I ftir 

^tapTO t?t?r I #*r ?rfa?r? ^ croti -rftsr- 

^ «®F5r»i Itar Iter CTtn 

nft®i I 

«F»!t«rt?ic*nr ^ *«»tac^?r ^rftfft -wi ^ft«i 

’ftl®! 5C®!—^ft!J ftcHf *f|f*U- 

»rh5 ^ sn I ®rrw ftfti «rwc-r <aftir *Wnr5 arftsr nPr 

^ ^s8<» Jitt®! n<i»to5 tenr ar^ nft^r v^ r 

'Q cw'«rt?r to ^pnrhr Iter Iter 

w^wcTO 8&t,».. drftt¥»flii 
lB?r «rft^*r<irfir5 wr cro TO »r^'8fl nftfi 

feftw TO TOTO CTO afti V TOcf« ®rd« I 




( Panchayal System ) 

*r«i»ftir 5 <srtw Thi^t*!=r i »rt«rhr‘f '5 «srfpii 

(^1 «srtc^) »i^yi ait»Ri«l <16^ ^ I 

>rw*i ‘fli ^=T I <s| 

TO ^*rt^ 's ^*r-«r«rt 5 Tr^'e f^i^tFsr ^c?r i 

fH 4 lfb'S ^ 5 T 

I «srt*Pi^i ^<K <sffpr?r >it*rhr‘i 

'S^ffsI^TOST I 

c^c^ ^rrrsrrWra^ ’fk-^fThft f%m 1 

cqtW^ «arNTO ^1 WTO 

sr^>T^«in !“•• ^•,*"* ntCT I 

ifttprw 'Sft»Rt%^ wrw^ ’tiS® ^ir 1 'aI 

(fir«rt5T) ¥TO *Tf^f%?r smfTO 

^fV?n»l’5^l 'qt^TtCT ^htW^ «fft?r: (primary) 

^ drt^^«| (rural) | affTO 

»nr^*f^ f^ftw to=i i 

4t?l*l WtW^ WtCTTO ’tli^ 

uiTO^ «rf‘jff^^ wtwc^'« ^••spr TO" <2ff^ 

fsrfffF^ fsri <irtHl*i n^ttwro tW"r wTtr?r firt‘«ffw wtcr® 

TOtCTTO f^f%y ?rtcwT I ^»rtirh[«r 5 

TO I Wt?r wtifTO »nr^ 
>T^^tTt?re ^ fsff^ ^^1 *fWw TO»»r^^i «TtF 
TOR *rt^ ntwi wt^^?r TOtn ^r^r^^triTO 

ntw, nPTOPf ^5i*rc¥5ni 

^Vc'fl *pfff *rlT 5 i I ■*i't^cTs ^pT'S^r 

«i<tTTOcn •Tfk, wt¥ ?rtWT 1 

TOitw «rt^ wi ^ wtons lifts ^ 1 



OTin 5'R^—Wt^TB 


« 

•f^rrors ^5r ^Bwprtnr c’fH ^ ^ «rt^OT •i^ 
«fc^^ Woi« 9fft« OR I ?rtwr 

>nRt?r «rr5T^ *f^r5? ^Ff^ or i siWcw 

»r^^ ^ftn RfTtR ^^1 I 

*pi»tnr5 «it^ ^RRtft n^^5*T^ 5rNt«r^ »T»f tBf ^*i rti y PF 
^ap *ftRI aRTl^r, *rr% aR *ni^, ?rt^ Rtwtn 
^mi srf^siT^T 'e aRI-W^ ’Wl* «ffOTff 

<2r?f^ «srR^t^t^ fW'e i^irfm, 

drtR?i at^, ni3[w, '«^r«r ^ 

'6 ^rtoir wt*! ^T^, n«nt«i=r 's fe?rf^, ^lB?rfiiw «Prl^'e 
’fsRtw ^*R <2f?f^ 5vtw« nnstiir® <si^n ^fes^ntw i 


*tai>rCT«'s ^rfsTj sraapur 
(Panchayat and the State Government ) 

nfl^tFrlf «2ftOT ^IRtlCI ^ 

«f%i n«i»ti:?i^ <sR«i ^itci I »Rtr 

^ w rnutaRI <fl^ap^ *M»tWOT 

^*rii ’T"^ 'Q ^*R •sITN' ^ I 

Tfcapj Jf"^, ^ap^, ^if^, ^*rtf5l^ ntl >6 ff=Rf^CW 
fe*ni *M»tcr5 «rrt TO I toi 's irfapj »nRrt 

%^%iaRi c^ c^ ^rkan" aR>rt«rfat«R ^FfcaR ^ 

arRrN^ f^5n *rtfwarf>it^ amrN a?^ fW-r f^as *rfw i 
TOtaR TO fW^TO apF WtF a|<- 

TOt^ I 

Tot »r?rTO *rTOrB? TOa»f^ TOn ^rtcfsri 
apF JnrTOnr ^ TOtft TOr i ‘fl^aR fi c TO TR ftTOW 
cTOpWt ^ »pTO^ «rf« *»TOc«?^ »rf^ «tTOrs«ft 

TOtr® TO ^n ■TOtT TOTO^ft TO^sn *ftR >rTO 



8 

>r^ ?rrw, ^'hriOT ^ n%[»prhr «f^ tor w 

^WCiW RWRT TOR I 


Rf^fe'« cwi ’ifilRW 

( Panchayat Samitit and Zilla Parukads ) 

»srfR^*l <5rtR 

‘flRl^'hr Rl*fJ I 

^015 «rm 'q ^ l^nrtr^ i 

RtOT «srfR R«|9ta^fTO Rftft '3OT»n 

♦fftRR RlatCl Rl R^CTO I «frTOf ^IfR RnTIR (Develop¬ 
ment Block) isrfR 

Vi I ^ RtR ! 

cm\ ^vVuf RR1 v OTi *rfw i 

'RtTflt^ tsftR Ww® '9 cafRi ^rfl^rtrR 

RiRr ^%i orem vi fRRf ^arWr ^m^rro ^rur^ 

^ft^R Rtfiy ^tRtlRR fe*fR ^ RtCRf I ^ RRR ‘ARWR ^RRR 

Rfsrf^ 'Q CRRl RfR^RR «I5RtCR RTfiR RSCR I 

R^Rfcra arar t> 5»«»^ RtCRR RCRT RWW, Rft*^R. 'RtRiR 'S 

RttRFj ^»r#r «r%® R^tiR <flR^ Rhsfpr?^ 

anpsn fifRRtRR RJR^ I 

firtftRRtR *WtCR« R1 ^IRRiR «aftR-"rlRR R^RtR 

^RtR Rft^ «rfR fRR W IrI 4tRRt^ 
^srf^Rf, Rt^RFf^ '9 RtRtf^ ^rIr^RR felrf^R «rf^ »WT RtfR^ I 

hrRfiRr “rtRRTfW RR^I CRWR ^ ^ ^ R^Rl RtR I 
^IrIto «ttft»R TO R RRItRtR R RtRtTO fTOfCTR ^RtTO 



*rfc?r, c>it®Fy *i*i'sr cm 

«rni^ 5%^ I .srt^r »[f^ «i^-r «iw ^firs 

•flw'Bw ?itwj *r^2^ >rWiT »f^f^ 

»i^ »rfHf^ '« c«r»ii nflw ’ffcnr«rc5ki 


<s|« 

> I *i^iw®w *tt>n-»nii ’^^ii c^si T 
^ I rotsti aitu-’l«Mai« fr «*t« att^l^l^Pm *lW^ ? 
«I ^t«fj fwtc^ *lftai«c? ^ ¥tw >r?tw1 tot ? 



( Land Reforms ) 

'8rfirtc??r i 3R>f^^rj1ir 

<flw f^¥^1 c^m i 

arfK ^1^*1 ^ \ a W 5f*r 

^:jr?r 'q ^f^*ri ^UU ’^rt^l ^fat^R i ^-arnf^ 

«Th5 w ^ nt^c^ I 

«F% »Tf^ f^c*n5r^f^5T i 

^ ^n ^ f¥ »fc^ (?r 

«rf^ Ft? wf?^ nf^*l C^ ®rf? ?i ^ 

«r?f5 fen? ^? ^^nffe ^^Ft^cn i 

«f ?(9 ( Land Ownership ) 

i;>8n »rtn nn^ ^t?c^? ^f?-?mi c?tcfel ??c?f? 'orsf^cn ftn 
sn I «2rt??tflc?? n^^?i ^tn f^n 'srfiiwi^r—^c??^??cn ftn 
w,<w ?rf?i «sft??tn^? '•m^] i* ??^n ?ff?? 

n^^i >fl» ^ ark I ^ •srN?t^l? c^t? ^ %r ?i i ^wn 
^rtrs ?i ^f?-a?f^ ?irn ^ar i 

fitFfn^ ^-?j?^f? ?tc|? ?tfn^t=rt? ftn 

w ?W?1 wfn ?1? ^5Wm f?^fe ?t| ?k^ 'arM? 
^ffirs I 

#1" ?taR? n??^ f?c?f? ?fer5 ?Tffe9»f« Fk^ ^rtTf? 

cnf? apTf? ^5?w ?t?k «it?tcw w 



^ftf^ ®Wn *rf?Rt*i f^c® ’ThfT 

I ^ «pfinftfl I 

^ f t^«®ttt «W 1 ft»t I 
(^Ic® ^BRi ^rhfhr ^flr® i 

aRSf aFisi ^f?I-*f®t^ ( sub-letting) ?ftc® *ltf^*l I 

>T?i^tir ®t^ir '2rf®f^^^ 
f%i «ff®f^f^’r*i *i®f5iThiim 

s 

«rh: 

^.?r wf^?i ^lR?t® 

aRff® ^t®t 5 n I c^f^T m'\^Vsi 

^T ^=>1 I 

>rNt^®’i 'oi^*i '6 S?rapT ^Ti *p 1 %® ^ I 
ui| ^^tiPl*! ?lc® »itf^»i—• 

^ ^^*(5r w»iw ^ '®i^"f ’It® nt^® I 

c^Ft^i t^^t^®i ’ll I c^ c^t^ 

’Pii^ ®t^tf^ f^iTt’t ^fsr® 

*rtt%® I ®f^?r «ff® P • 

^® ^t^t*r ^f^t® »itf^*i I 

it^i ^1^=1 ff^-arp!^® I ’itw ’I’l'Si 

®t^tc*f?r « c’Fli® I ^^*1^ ^ 

*lt^® 5111 ^®i, f® «rrff®^ 

C-ft 5 ^ ^^® I 


irt®lir *fff ^1 

(The National Land Reform Plan ) 

^tc® ^itf^^t^l *ftir wft’ft? ^ 

it®TO ^ti® whc® ^t’n Tin ®wi® fnlhf Tnn crtr ctIt 



v- ’Tfroi 

I ’itsi ^!>8^ »rtPT 
«ftR|?r TO ^ThTWfW ^rsft^ ^stRst (tenancy 

legislation ) ^1 ^5>t—eb sTtC^l 

<sr^ TO ^ TO ^ (7r ^f^jjrjTO nR^sr 

f^<F TOtT cstn ntw 

^iriTR TO?ri to 

wNnr «{tyi 5Pf<sf (Hf*^ »r"^“rrt*t i 

*fR«ii=i'hr ww RkRR^ to ^ : 

^ I fifRsRRcjRT (^Rjft?r) RcTO ^Tt^f^r l 

^ I ?rfTO5r TO 5t>T, ^Rrs t? «rTOi ti ^rtr 

IfTO RRaiCT ®r% aitRrTOi «rTO i 

«I ^R <«rfRT^ *ffw TOt^ *tcTO 5 ^an 

RTO*i wR ^Rfl5T^«Rr TOJ I 

81 ^ TOs R^ ^R®R ^<>8^ 

R^?r*i I 

«I tor To 'q »rto «2ffsr nRFfeiTO fero i 


^f*r-^\^fC?Rf ¥Jrf¥^ (Results of Land Reform ) 

’rTO's ^nsnr-^tro^t^ ^rf^RR 4^ ' »itc«i f^ji 

cilice »nrTO >rwr»rR ^f^crsr R^^ ^rfer^ eifirR ^r?pr i 
^ nRs® TO'« cTOR'T^R toR^ *r«i»tCTc^ TO^ 's^tRitcii 
^ 5tiwr efR^R’M 5?tR^ TO^t*l ^fR TO TOTO fTott 
TOpt Tot® Tot TO, Rcw ^R ^R^ to pR 

8rtW an dTfCT TO TO an sfR TO TO TO 

^aR TO Top® ntRpr i 

^ ®RpcTO ^ TO toRti ^totopr ^ap-F^^n ^ 

TOsRitoTOiRto^ I 

TOariSTO^ rRsrP! ®fRr^ ?^PR ajf TO TO® 



»fci»t 51^ «I 

mm « 

«fW 

^wm ai?*i »jr«s! I 




u 

■ > i 




'.t 


'i 
















S|t» I 

*l« « iflfci ft% %Mj «|&K^ 1JIJ 

aw flpfwl I 





^t5l !l? 1 I 
ft@\i« ^liB 

■3[t*ti| «»i^c^ 

srt5l^ I 



niSliK ►! 

«1WT?| ftnfwtt^fii f^^ctu Kv ?>iwi ^ ^ ®^*ilwsi%n •t^ w 

’it^'ini ^sl I 4 ®i'ifiw Tlt^ *«»i8 tv c^m fcfeiw \ 





?l;ir|c ?) 

’lifa 'Srirs 
fi^ni al|sn>lPt^t<M 
5J1R?I C5!:^iW!^ f'K'^l 
CfR I' 




fd?1 !it s* I 
«it*i >par^ «1?1 
ftaw ¥i1 ^ 

»rPifi¥®tCT «ni1^ 
(^lc®or«ltsii^ffltf) 
m iff^nrt *ici 

«wi fin 


I 

finr 

*nr w% (^ilw) 
w1 (¥ftw) 

«rWi 

f??i 

[ FRANK SHUMAN 
3i51*tCT^i c*il9irar ] I 



I *ffiifTO *ifiartCT >m «cit*r 4^5 «(« « ffr 

^CT—»itift*rtw «• *i#« 5rl^i5lt«R 



S» 

^ ftftf«?rNT t^>iw w 

^5^ntoii ^^ftTcwt ^ ft*rtc^ orein 

«rft*ftiirc?^ c^ ^ ^Rr^'hi m^ 

WQ ^mi ^tc^ I 

^R?[5r ^R-arfro^ afRr or«wt?i m ^ ^rrcafi «rr5j^ ^irte 
wf^ *«rtfk«r c^ 

c^t=r ?rfc!^ afc^r^ ^rl^ f^rar? ^ apf^ irtRn^ 

^hi c^sr c?FfH ^trafi ®R«f® ^ afR ^ ^flrs' ‘ntftn ^sWr 
^%i c?'e!n I c^ wR[ #rtti| 

^Ct=rc*f?r 5rc*iT f^*! ^fwi cT'ewi i 

«rl5i'rc?^ c*rc^ »r5iirt?r ^ cit^ c^t^ w ^ws* >6 Rr%« 
’srf^'^Rr ^c=r?r i cfl^ arf^^tJic^ 

•rfH^ ^tn inr^t?!— ft? ^ 

»rh5aR^ I c^ apf^ '«rf:^ ^ra 

=11 ^t^'hi'6 ^imi ^1 I ^ <rrcarr aff»iF ti=i?ifi <r^- 

^t^*r ^raprfi^ i '«ii«j^ ?rtc^T RrRptl 
=ptiwir ^ I 

c ^'« =f*fTRra wvfUf^ carT^ ^5i=nr ^*rhr i ^ 

»r5i^ ^t^Vs ’fk ^firn arfw wr Thprtrs ntw i 
c^fi^ « ?itarT ^'hr aj^ »raf^ ^ fe«,srt^ 

Ikrsc^^ I cwi?iF ’•fNiP nft^ ig hfti f 

^j^i « aiis^u «rt« aff^ ^Whr ^-«rf^ 

alai »pRli «rMt?pr|fc=F Rfasai #rtif i w arm 
%rCT «srtCTF >TO afR[ q|ii Ft^ 

^ >iasiR5 ^nn nflaFi ^fwi c^ ajiv 

natcanr >prtaF ajfea aj^ artif nfta •fla^ ^ti:« artv 'e 
:»rataF ip?ta i 

OT?la's »PR atari ^wrUi ^Rpr^^ttaa iB*ta art^ tm 



«rrwt*f I ^ri\ sTTf^i^Ft^rr 

^f^?r ^9R:=rw ^Wr i 

'Stiira^W Wf^ «R« -T^t^ 

«ff^ <p wf^ ^t^t?n Ff? ^t^-hr ^itf^i^ 

ftar I «rf5Rt^ 'e ?r[T®'«?tft fir’ll c-rhr*i 1 

^5r 13f^^ ^ *ft|^ 'e 

^5f«i I 

^ j\^w\ ^it^^fT ^f3R^^tOT ^tti^ 1^ I 

«r?t=r ^in i ^f^Cl=r ff^-arf^[^c^ ^ cV'Sii 
ail^ c^ c^'h5'®f^C¥ i 

’fic=« ^?n I 


(StK 

> I ^»t"ltJ!C^ ®ft5|ll ^\fi^ms{^ ft»l ? ^551 f^?il !l»I‘ 

^1 W*» ? 

^ I ir^Sli *ifiwi 5 i 1 (¥ ft ^*iifii»r ^fiiirtcw ? 

«I ft ft itw f ? 



[ Farmers* Cooperatives and 
Organisations ] 

a 

^ft^rNr*! ^ c®rl^ ^•rh#*f 

t'N'I ^t^hr tt®t51 ^ c«rtc^ 

TOt^ I '« stftjfi npm w 

TOt^ ^ I ^Wzw ^f^hr ^^i, 

'Q ^3*ftf^ Iwtfv apw 

VI I C^ ^Z^ TOT 

jfsii ^ ^f^c'® *rtw =n i 

^^»n® fkn^wsu TOf’f wrfft 

•rt^TO aitc«?T ‘flv «i^“r ^sWr- 

^1 '5£h?t?r Tfr?ic;ffT? 

^[v\ '«r^«n ^f^r® nt^ii =ii i =^a}^ ^9i di?psrtaf >[sit*ft5T i 

^r^rjT ^1 !i?r,“>T3[«it^ ^flm «i=rhitw 

vf®i 

^?TO^ ^TNThr w ctW c?^ 

w TO«Rr»r®t=T w ^rf®! 'Q *ri®^ft^ »rWiw 

t%to ^ TO I ew® if'nstfa^ TOttf 

TOP® »rtTO »r®t® c^tW^ ®trv i ci®t® ®tf¥ 

=n c^, “ifl®fTO® cBti” ^ f®®® I «rvf® »pi®tc®® »iw 
c® c®t® TO ntc® w ^ ^®t®fire »T®w^ ««®® 

^ftr® *rti® I TOW® ^t®f»® ®^® TOW wilJ® 



4c^t'af4*hr ^ctoj ^rtIi 

^ I ^»rtft ^ fijg? ®!t® »r®i^rfiiii 

^9=nr I 

cft^ 'oppcn, «srt^ ^ ariOT 

^ ^ 5f^ *f^?r I wt 

«ff« ?rl1^i 3T^c^?r 

ntw I ’pi^ttw «rf^ c*Wi^ 

^fk »r*fTlw g[5j i 

*nr?C?<l »IWT »I^jM (dividend) ^ 

^ I 8T(I^ ( reserve fund ) W*n ^ I 

^ *T^ f^cThr ^ ^ 

^ ’rr^ ^ I s[]xm ^ ‘*i'Nt?i«i *ifTOl ^^c»i* 

( Common goodwill fund ) ^1 ^ I c^t=T W^ n%t^ 

»i Wu I 

CT TOtm c*i^ ^ 

^^r9m ^wr ftc^ ( rebate ) ^1^1 

»r»Rt^ c*rf?«i '«»T'!’®pnr ^cs 

TO I FffiT^ i^si >nrTOir 

»m1i fs(iWr® c^ cTO'fl^ ’tk ^ ^rtf: 

(^) -trs^ ^TTO (iii«lwt«i ); 

(^) 'e l^ainf (isinrtirafh^ 

(«) ffir-TOJ?i ft w (fii»J«fii ); 

(8) CTO (wfir ♦fl^saw?r*l ); 

(«) m^tm siftjw Fft (TO »nwlir) i 

VTO ^ ^ TOtft^ »PlTO <<IT-^ W 1 jyH F 

■TOti TOW1 «rTO toto ^teifilirtiRF 

TO^m (Multipurpose co-operative ) to I 



»r^prhr ^c*^»i=r «rhre ^ i cw 

^ vfeqr «ti|if»r I c^ t 

^ >« nfsr® ^ I fitrt 

»W <aft^ »TSRt!Jn5JC^ I 


i«ctWtif ( Credit Cooperative ) 

Ffwr m, WT ^itsr < 3 ^^ wir, *rfflTrf?r¥ 

^¥ft «rnt^ W ^1 ¥¥ ¥9OT 

OTt^=r ^ I ¥»T«T-¥S5 (crop season) ^iCW ¥?fW 

•fir ^ &f¥i wtz^ 1 ^ ¥iK«nrrit 

f»^fi ¥‘r*rt^ *i»|5?t?f Ftf^i ^ f Brtftc=r 

»piTi!r yf^wwir ^*1 c^in ^ 1 'arc^r^ ^*nrt5i 

>!S(^Cir ¥11 I 


af^TPftW^? (Stores Cooperative ) 

iW, »rfi, 'Q ^ti »ii«rt^, n«it¥, ^ vf^ 

1¥ ¥1I¥1 ¥11 13¥»lt?Nr 

few¥tll ‘fli »r¥®l ^t¥tr¥ ^ ¥fe5 ¥11 »f¥»l 

>I-N<^1 *ffllt*l 'e TO¥i C¥t^ f^^l ltC¥ ^Tl I «rR¥ »r¥l 
»r¥»i ntewte iti =11 1 

51T¥t¥«fl^ »Wtl ’fk ¥flt»! ¥1 ¥11 Tfl I 

»T¥¥ JTim 5tr¥ii«i5¥ti\f^f^’rnJi*rt^¥tft?w^¥flii>r¥iti 
jprTCini k¥fe «r5fri3 ^ ¥fic^ *ftw 1 -WtCW ¥t¥1 

•fps ¥1 ^¥1 c^ W 3 fm ¥WJ f¥»rft¥ ¥tl 

Itll 

¥l¥n-l ^5t¥tCTl #k nfkfl ’e ^^¥¥ 

¥^ *ftcil ^ t ¥ ft >fl ¥WT ft¥¥jfihst>8«ff^ Wl 
¥W71 ¥¥5r ¥lrfl« ¥¥W «t¥fOT«fWt¥^C¥»r¥¥¥intf^»^ 



i8 

^antf^ 'e ^fir >r'h9pr?i«H^ •aI -£f^ whr 
f^f=f=r, ^H|1, ?fti?=Tl>1^'d^«f, iJl^tff^ 
cTOtPr=T ^#[sRr « ^tm wrtf«ir -srcrhsf^^ c»ih[« 

^"^jl'S *£f^f^ ^[5cvo *tlw I 


( Marketing Oioperatire ) 

<nic=nj FhRt=r =Ffwi =F®i=r =T^®i =ppjPi 

»r*rf*rr=T =n i »ri^ ^ ?>r«i ^irhe ^iRFf^ i ^ 
fete ^ ^ Pt%t=r^ *55*1 ^^ttr m =t^ 

; ^iWi w m =PTW^ =i*ra *T<Ni wi 

^*W1 *rtCiI =11 I 

<fl^ 9 ' 9 |c^ ¥=T*1 f^ 3 R 4 Wi C=f^G^ '^^1 *|{fl*ltc*l 
, =Fw fe^ cap^i ^ =n i 
^t^ta f^=ffe ^=i»i 3f^ TO ^ 

*rhJ I Rapcaa >1=11 3 flB* 3 < 'saR's f rffe-nftrPr 
^rPre ^sit^ c=ra 1 ctot 

^t»rrt fe«.^ ftnt^ai on 1 

finps^rw ^ TO»n ^ ^ =p=TC9n ^Tca^ *rtei 1 
»a^*i »rite5 •rfro ^awor^i ¥*i»i *rtr® 

*ni^Fta c^FC3f =rfi5t?r®f^ fna®*! ^w*i 1 ^^5p!*r 

f^=T anan ’fi=( ^fwB *rfia=r 1 
»nTn •rffl®t»i=n 1 ^ ^rro ^«rtnw in feitsrW 
*r^5^^1?r *if^s8 *1^ ^ ^^*im *m*i fa#ORf 

»rete^fe *w Vi I “i^wi iftWCTfl vm >r^TOnr ifF 

^1 ^Wi in iTOW ^ft1»ii»f f»pi ftw 



fR . vt 

5T1 TO *rwwi c^t^r <fl¥ fro ¥>in 

wtR^i ^[CTT Rw *ilw I *nr9^fc"nr '*iw 

Rfij «rf^ •I'eThe ^rRl ^’Pi Raw ^Rn •fRcitTOt’fr I 

»rT»n*i c^ ’T^ ^tIRw 'at?! ’®?t’*nBrh5 ^RtR w Rw 
5TRf^?r Rw^ '®?R ^ I ’T’Pi ^‘v^FtK R^ 

Rw fiinRF 5 tR I '©tf'piTO ^R^ »r^ w vhn 

mRR c^ ^«T ^TO=lt ‘iftc^i ’f^rTO «rR#5 

n*rjPfR R’m'®R^ (Warehousing corporation) '®?ttiT ^ 

Rrsf ^1 ?itRra ntPi i aTO R*m »f«iTtnni 

Ranr stR c»iTO wtlt n'fTtTO'SfrsR® •^rtRw ^prR 
TOtTO *rtcif I 

*n^ «iTO %% ^ TOT^ FrRn ?r«TR "TO^ 

Vi 'a RnTcsRf ^ Vi 

smR ^ ^Rr« *itcii I =^*1 toht ^i»aiR ^wR 

^Rra "TTc^ I c<i?^tn*r'S ^sraart=r ifc^ W Ri>5 

R*rtCTt*f TO 5ri I «rTO ^ ^Rcn ^nw*! 

^sRtm n«?r ^ >rr*fR«l C^KPn (common shed), Rf%«.»rR 
^RtRr^ ^s^^^ *r9 aw ^tR w 

^RTo *ftw I C^sr »f^ qj^r 01^^ 

wit<fj ^Rsito ^ «rtR FpiRorsfi w *nr 

(TprRsr nR?, *Tii, «rr<R, R ^ 5PrR Rra 

I ^ "Ri 'e 5mc3Rr R^!r^ «rfR ^ 

*li*Pc*iJn *fR^ ^tW ^Rt'ec^ I 

a »r^ w ft^ ^ *ft»H TO ^RRi tR ^Ran 
Raw. fR-^%'« ^ ’T^aR, R^ 'e car^R^I’f (grading) a^Ri 
aw ^?PIR ’RaR ’riw ^fRi« ntw I ¥»I 'e *R jUr ^ ^ « 
<aR w ?nj ^RTO *fm awe »prR »rk ^ 

-^1 



5«» *fl5w 

( LabiI consolidation cooperative ) 

^t?r® srt^rt^'ns: ^ i 

^ «riii^ fkfvn i to 

^rWtw^*r%t»prhf*iti ^sr ^trf 

«rpi »Tsif'e »rf^ I5WI ?5iff *5!? Fti^^ 

feiRs <W^ 'spmcsre ^UU ^ \ ^ cit^ 

?r^ m fwc«i 'sit^ir 

FtOT ^tc3F «itc»r =111 

jtIvsiRst <rfQi5 'e cartrw ’«i*prrfl^t?i '» 

^ ^ I ijfir 

fkfk^ I 'e c^t'5'®f^ ^si^ar 

^?c®i wfM I 

CTO ^’1*1 ^ ^ ?F%lz:f i 

GSfVS *Tar=rl?r (Cooperatives for 

the consolidation of holdings) ^^11 

^^5? 'e *nr^’f*i f^tw^n sitf^ m i 

«nrc=ra »r=i^ = Tyg p nr mnj =rt«irpi »gF% 

^ *rrw I wfkf '« *ff^srf*i wfk 

ftfswi ^=it=ii ^=1 

=rrPiOT ^=r ^tara ^=i ftpr'n fife's *rtw^ 

^itfTCT »r*it«rt=r ^ i »r=r^tf tot c^ 

•sftw TO ^ ?r(^ nk?r i 

(Farming cooperative) 

fTcwto »rTOtt^ t®fv ^ 

qpiipitV (Farming cooperative) ’ftir® ntWI F|^ 

^twr TOT c^ c^ft to 

^i^ftCTE, CTO croft fW =Ttl I 



^ I >f*Rnr (A better farming co-operative) 

^ I Ff^ (A joint farming co-operative) 

« I Fl’Jf JT’ITff (A tenant farming co-operative) 

8 I Ft? 3T??tW (A collective farming co-operative) 

^irs^ FtCTF c?rf=r §f® *wf§, 

c??5r, §ir3 'Sfnt*! ?1 *r«<rtC9F 

Ft? ?t?T c’irNS >t? FtlrF §nc«f%'«»rfwr?j 

?rf«p I J|Trs5f«| Ft? ?t ^ 

?i ? 3 rttf^ ■'sr?f 3 '« ?T? 9 t? ?ff?ir 5 ntr?i <21131^ *nrar 

Ft:?? «i*nrK? f^:? ^^tw ^ ^f?c« ntw 1 »r*nppr? 

^f?? ?rt%?'t?i-^f ?t:?^ 1 wt:?? ?^t??5t? m ^5t?tc?? 

3Tt?tsr ^ f?c^ <4?* ?^?:inr ci:? 3t?t?l (dividend) 

*rtl?i ?t:^ I 

PTF ?t»l1 '«’t'^ Ft? (deep ploughing) 

?i ?f?t:?? ?t^i M? -srff^ ^tcaRT w »r??t? ’fk ^ ?t? 1 
?i? ar?»rt?T ?^?i f?^ *rtw ?! 1 

>21^ 5f??tw? c^hrFk? ?mt?T ?3i*rtf^, c??!r, |t^ 

'«3tFt? »i?8ft?, ^f??t? ?3i, «ft??f?t^ ’F’l 4!r?f% apr 

^f?:3 ntw I 


fj5« Frt *nr^? ^t^tPf? c^t§ c?ft^«f»i ‘fl^u 

?5f??i Ft? ^ ?1iftrF Ft? »rf^w ^ 14 ?^ 3t^n:3 §ff3 *r?if3- 
'8r?iiv? ?ysi ?t? I 2tC3P[r 3?r?? w 

♦ft? I §6?t? *f? ^W? ^t^tpra^fjf^ 

wf?? ^?*rt:^ »iw^"r nt? 4?^ c? ?tw ®R 3??*ftc3 ^tm 
♦ft? I «r?tir’ t??!? c?k^t:? ’Tt? ?J 4ff« 

w ^ Ji?^ wf? §npi? ^sf jf?»i TOT I 



51 ^ *nRtC 3 r ^ ntilir «sr^ ^ ^ c^ 

C^t^ JT^RtCTa ^C<fT ^fr*Iff^ 

^ I »T5(^ ^rf^l nf%^«5n 
’fTTi ^ I ^ nfswi w*fti«i ¥sn ^51 ’T"'t^%^n 

iEtf% 5 i c^'qti ^ 1 fN 

'S »rt9 HitRr >T«i^ *rit^t^ to ft*f‘fr=r« 

TO I «ft'35T^ »nnaj f^canr wft?r ^ wtic^ ^ 
«r?i c^; fw ^Pni TO *r^<TO^ »r^c^ f^af?r 

?^^*rt 5 r^ ntw 1 «rf^ cto ^sf’a or? 

^f^iir ^*rtc^ ’!Tp»c?«r ^ 1 

c^aj »[ir^CT« *rtthr wR »i'«in af^ c^«jr 

fN ^1151 1 JT'TS’M v^l^tB ^ ^ftC^Rf TO?r af^ ntf^- 
arf^^nrti ‘ill «rTO ft^ ^ ^f»!fi ^rfai^ 

fN ^ TO Vi 9 TO C^ V I cnw »iT 5 l 

«rff« »r*r a^?^jrtw »rsjt^-r f^TO ^ ^ 1 

afiRt^ (Multipurpote Conoperative) 

^ar®»rt«r^ ^ »r«(TfF ni^r to *rr^ to v =n wr 
^-^•f«*rtw JT’R^F «ii!r ^^rtt 1 «rTO 

JTTOfir Wm n*\ ^r^'sr?, fM naif® TOt^, a^rwa 
fa*f*R, TOta ai *rTO a^a a?fa«n top- 

ni •ira^ *rter 1 ^raatiw <flain 
at^ta TO CTO #c«nr »ra^ aa, to 3t^»i »nr^^ v 1 
TOrwa TOrs fiTTO TO^ aTj-fecaparoaf TOta aitng 
arfaaM »raata^ aiiatcaa TOcaa TO*ia ara-ftvaa 
^aiatc^i 



^ wlicf ^rhr« ¥rtfft 
«mtifc^ >i^stf^ ft?r 3R1 ^^Ttci c^ -sTf^ tirfw ^tlii 
’T’l^tll (service co-operative) I »rw CTO 
«ifar ennrM*hr c^nt^w ^n, ^a?, >rtw, c?t^ «rf«nittpF ^ 

'« «rff® jr^'Sfc^'e »rWv 

I ^ ^ni*t?i c^^ *r^*T ^rfItt 

^rftwi nt?i I 

3T^ (Farmers* Forum) 

art^«l jf^itar'« ^tsst^ ^it^r feindsf ^?t 

»i?f«rtr!T ’fw i <srt?l«i wtsr ?»i5r ijf%c^ « ^^*fi 
wn^ ^ ^»iT ^c«r I 

5rt^« »r^ ^Rwi ^i »r¥»i »pnrtfl 

=n I f% nflTTOi ^ftm «rwf8R, ct 
Ji*^ I C^P[ *t^ ^flc»T 

Thf ?rf5^ »pi c^ fen^tir c^ 

3f»»tc# c^ *rfc?T I 

«rpr^ cm <a^fe f^carW?i I «fl 

TO wfe »TT5 TO’t*! TOl »r^ 

sTstirs 'Q ^?n ^hr % 5Rrt^ *ftir i 

'sr^ptii ron 's f^TO f^, ^jftew 

•spThr, »ift^ TON- 

’ertwtwi Ffrrhr i ^n\ ifk t^'K 'e >n- 

ntf^f^i ’^fwi «nH^ c^ ^sr « tor gmnf a y 41 i i »rl^<d^ 
^iTOtc^ TO I TOhr "ftro »iftTr«i to i wfw 
sJtir^StR ^sWn sRtCSfl TOll >TtTO I 

torfI 5 Tfc^r >iw ^ffr® ^^itci 

^tcwi *f1^ I f%i toRj wiv8 TOtew *rmtPWi 



«rtc*«rf»i=r's^ i •sit'r, c^ >« ?rt^ 

*f^ n^ I w^ ^ ‘«1to »Rtw’ 

3T^«sf c*f"r «f^ir 3T^Ti ’rt^ ^fli:^c^ i 

^ f^ ^%i ^t?liw?r »R^- 

«f9i s[t«rTW »prr«rr=T, 

t • 

?i^ <ii^^ ?itBrr'«*r[w i 

^w »T5itcw?r f^«f1^*m 

fitrsrtaf^ Off I ?rtTO^ ^s^srtcsr <fl^ 

'^tl^ I 


^ ?Fr^ (Farm Youth Clubs) 

m c^'«CTO CTORT isrtfh =t1^^i ^ 
c^ m'hi; ’Rtw ^3? ^t^lOT ’R- 
cTft^^ «rcTN=r ur'5r*r?i^ crow w TfftT 

c^'Ni I 

'sitTO^ ^ CTO ^ (Young Farmers’ Clubs) 

^ ^ 15 ^“rW^Wtc^ra '£r’f^%?i ^ ^ c^tun i 

t^*r 15 'Srf^ll^ I 

H 15 ^ »f'Ki sfi arvQffi artcsr? ^^^rtfwrw? 

i(i«f7 'Bi'hri’i^ cfiffTi c^ntf 1# «rTrf^, ^srs im, 

>prr3pfK5T'«=rt«tti^TOt<r ^rhttm c^nr i 

?rtsr, 1J55T iFtw 3ppr?r ^'« *f^ 

fero TO »r"^ cTO*n citro i ^ »pf*T »t^ot ctoctoi 
si^sR CT^'hr »rWr?i c^ c^ c^ 15 % ■rl^4*it«\5r ^ 

’fijfro Ft^ Ti 5Fr*ro? 5it5ii sisf-ftir ^ ^ TO 1 «f^ yTcw ^ 
csf^i wft?r fSfflrt^ft^i »r^OT»r«rwi iW 



• s 

^ ^*nrt*rw ; ^i?[ ^ri? ^f-^rPwi ^ 

»i^T«ar ^u I 

iSffq5^T^^[^ <g(^ 'JjjutU >6 

^ I f^rarc^ ^ fe?nR ^tfw ^n i 

■f%« ^IspflOT sit^TTPI rsfrww ^ w I 

m 

fWt9 'il>J=r T^5«n*ltfH 15 ^ 

TOarar5Ftar to I ^ ’fl- 
«rTO^ >r*r9i ^>it=r’g[wt’r-'^r^*n csn to 
^af «rr5T^ <sf^i =?in ^ir 1 *pr^ »nfTO?i ^fW- 

'srrNl ^ dl*! I 

^•nrr=T, i??[PTN'^t ap^-f^ir, ff^t^ ?n ^nart^ t^w, 

lii^wi ^ c^ c^ •Sn 

'8rW^v£|3f^ TO^fec^ 

?i^'-^W*rt*f^ »r^'e ’fk ^?n ^ 1 
’^H1Tf=T’RTt? 31^ f%(TO w*iirtl^ ^*1 CTtnill 

OTtf^ TO I 

TO I li% ^ 

iff^, l^sf 'Q ^rt»rhiarf® «rar[^ *f«rj furore ftw 

>rl^ *rtCT I carhs ^nrro^ 

Wpei c^ tfti? carr^t^ *rhr^f^ ^rilri 

TO I fn »i«Rtir ^^’fc'Rr ^t«(7W ifRii to 

m fTOCTT #*[TOW?r >rfsr^TOr»rti[rtT to i 

TO»r«Jtaf* 3rtw«ii^ arhSir TO>r^^ ’ffr® 

#rraii firf%^tran”^-rw ’■itOEi to c w tK »r^TO 
*r^Th» I 

(srtwi ^ jpai^tm ^<11 FiOT «prrt 'i 



ihfcii 


>1 fft *W^ ^?tC¥ ^ 111? «I1 JlftliilWW 

^nntwj^toiw? 

^ I f^lis 4tfti fft wun !|t^ ^ I c^m ii\m *tw c?t!^ ? 

®i ffW’Pfc^niiftr^r^srtnc®^5ti ji^WsiPf? 

•I fft!!!»Rlt®^Bfftt? 



[Agricultural Services] 

§irf% ^ vrt c>f 3T"Ptc# •nrM cron 

inrvt^r i wft^, ^ 

c^rr«rv >21^ ^srtm i vft *flWi ^ ^ w 

n?rhsre*f« toi ^ 

^ ^ cwP( ^®*rtf^ apcfw ^st^^mefurhapr 

^1 

iTtc^fN *f«*rt»R 'e ^ 

C3T5 '«?rha?v f^v?r t^rvl? 

^^hiT «Jtc>f I ?rrwT »rW^ fiWsi 'e ’Ftwr 

<11^5 ^'®?i'-f^w I 

(Information) 

<arn^ «rr^ *rf^TOn ^wtfir® 

I wh?li TOntwr^ vt«r arc’ll ^ jm (Block) ^tKrc^ 
Vi\ fk^i eff^ >r^itf 

'aiv^pr vftfl (Block Development 

Officer) <|cv5r W tWr *PBPrt^ (Extension staff) dTN- 
afhPRtwt^ vfsi ^TOT »f^«i I 

vuPFw=T, »rhrW85 irwr v%i dim c»rw ^ 



^8 

nffm(Village Level Worker) I iSThT 

^ »niwf? tos* «fwNf% 

^i 3 Ri ^v\ 

tsrhi c>r^ ^zir^ «nr4T c^ ^*r ^foti 

W c^ «sff^i c»r^^ »pit«rtisRr c^ 

.«rar«m '2r*ft=r ^c^?r ^fir- 

(Agricultural Extension Officer) «rt«^ TO=r I 

■aU'^J ^Ryi t^sr 

(Agricultural Information Unit) ^ Rftl^ I <fi| OTf 

^stTftr srNi ^fFTfl^n? ^ 

I ’T*nr \sc««tT?r w 'S? cror^r ^ 

(Agricultural Information Officer) ^nfl- 

c'Tt’rfiTf’r TO I cfift<srN cm 

•fto« CTO I 

(M^ »rTOhi n*it«Jt=r f^ew't-r ism c»r^ wf 

^fk f^«1uf?r c^’ftr^’f ntnr i c¥t*r 

c^ ?tC^T wfk TOC«f^ »Tf^ 

»«ifm I f^CT TO^w^T f^TO « (ii^ 

cvefi ^ I 

ftc^rroi c^ c^ti[ firo 

» I ^!r *f1«i5r ^fsr nt«pr, tort Fhn, tot, 

(Horticulturist) »r^fw?r ^ I 

t I TPItTRf^^ (Agricultu- «itft, »rtir, vf 's 

ral Chemist) *19^ I 

«I (Agricultu- TO»Rr '8 'bW* 

ral Entomologist) I 




’fCSI Vv I 

iftfmn ^ irtii *it«rt ^ i 



^ I 

^f5iTO*j(?wr-i«ri wfii*iWiffe artirifl s^inpcn ▼tw toti «ittni 











I d ^ 

V I 

( ^1n « !>!« ^ j ^ 

iw cm^Mwft^i ^ oiln ^lt*i **1 < ) I 


(«tln) c*»i iCTR *piRwl*i opftCTi fcwm i 



fic"Ww 

*< I c?rl’ff^?nr (Plant cwt’f 'e I 

Pathologist) 

(Economic Botanist) I 

«»I (Agronomist) 'st^ ¥»!»l I 

1 I (Agricultu- ’qsmtf®'« I 

ral Engineer) 

Ir I ^VSW^ I 

(Soil Conservation 
Officer) 

^ to? to?nf'8 *rtr?^, c??? «rt^ 

^ to?nf, I l^tnto? w 

^ ???OT ^rwi *r?tsK c*r=( i 

«fTf? (?far i 

1? ctot ^?»rR 

TO? I cror *r?if^ '« ^sWr 

TO?* c?%t? TOt^ "t^r I 

«p?«iiWc? ?trTO •hs’rfi? toraw 

I (Poultry Development CXficer), 

CT? ^HR (Sheep Development Officer), *r« ^IW? 

(Livestock Development Officer), ^<li*tt*n ^W? 

Wff?5Vtf?Rf (Dairy Development Officer) €|^ to?? *f« few? 
>8 ^^TOf^^TOf^TO*f?t>KctR I *nrtof W TOF TO?tC»f 

?i ?to c?t»rft?t? ?to ntw i. 

?wrrf«t^»|^ ?FtW'G ^nrwrPl (Servicsf9Miil.Sapplief ) 

i* ' 

8rr? fewpra ?to ?tifT »R8ttw *rw to?fe wr? ffei 

^to*rf?t?TTOi to«r«ft?TO?terfecir??an^i 



5fnr 

^ cw w=w w tw^ y hr ^ *117, cW '« ^ftsrht^ 

tniOT ^*ftf^*I^ »I777t^ I «IW ^W5*r *R7t¥ 
*rfliFtt»i^ ^1^ ^rti^i ?7^fw9n?F ’nwTt^ 
^f ii ^ t7 ^ ^ «rtr87 tIw »fl *r^ ^ft7 5771 ^ i ^ 
>r^ *11?, wrf^, CThf 'e >^77, *1^7t7r,771r 

^q q7 I 

^ ^W ’tr77«n c^iar, qT^tft 7t7tC7 <^7^ c7*nr^tS’ qrf^'e- 
^i(>9 *af|c>8ii ^[7f ^rfTTl ^^1177 q777t^ ^R7 I til q^pq 

qT^tft ^ ^tC7 71 n#l^ ?»rc7^ ( registered grower ) fk^ 
qteTl 7t7i qq7l7 ^ft77 qNTW qt7 'e q^ ^tm tW 
q777tq« 7^ ^1 f7^ qWr^ q^ ql7'e tIt? ni7 (rqTfgr 4ff^ 
qq^t7 q*fC7 ^>017 C7tqt7 w^ ^f7t7^ qqTtf qfqf^^i^c^ 

qWTjT^fTOt^i cTTtrq till ^f77i qtl, cqqtw «srfq cqq^ qw 

^q ^qtf^fTOT qfqjw 7 “^ ^ qt7 qTTTtc^ tpi^ ^q i 

f7TO7 fq^ ^7577 Tff^ *3]:^ ?f7f7Wfr*t7 ^ *tfN7 

qrtf^fTv 7*tr7f7 fe«x7t^'« ^^cTtw «Fq5i q^ ^ti orq i 

qi*tlf% (Implemento) 

qq7t7 ^51^17 71 isrtq cq7i:7nr qtTTw ^ Tjqtf^ qTTTiq ^tt 

q71 irft Tst'StT^lqc^ «nr47 « fT^rorr 

7w qqCTf Ttqft ^ti qaprtf^ q^ qtiTf i *rtqtw qf^ 

til qqfq wrt^ w 7T77t7 qtw i «rr7l7 qiiq^ 
qqq ftq^fqpe Tintf^ 1qap7 t^ti qq i 

qtlTN (Soil ConservalioB) 

^WtI q^T^M f7^ ^RtTW ^77»W qWTT TO I C¥tq 
c^ TtWT ^ fq^tro TfF t^7 qfiqq fqatq ^ti 77 1 ^ 
ft^, 7« «tiiTFfi^tq qftqq qtqti7r« to q^w q*q7 ^Itti. 

^qr® qtw 1 



( Deep Ploug^g ) 

St^?ra jf t ^ t c^r r 5t? ^ fevTm w ^ 

»nrTrftSt^*ttanTliri 

I 

^ ^gg ( Digging Wellf) 

^ »nirgt?r c?5r i wvf^ fffwr 

4 gsr ^*1 'S (subsidy) cw=r I ^ 

« ’Ts'hr ^?rhi 'Sf^ »it?'hn’ c?^ti vt i 

?rftgr srtgi cg1^ tf«f c?^ft?r 

or«rt Vi I 


( Plant Protection ) 

c<rfc^ ^ 

’ll wr^ "1^ »r^w*i c2f?rt ^ i 

^Wt<<*ttvtgs wvf ( Horticultural Squads ) 

?»1 <srt^ ali*ii%t^ 

fim WPr ^t’TN ?rCTtir 's fT^ c?rr*w »retVBl toi 

^'Wn ’sffin ’Fftfi Ftn cit*fwr nfiwiFn to c’l^ 

TOi «t*r*i ’wi OTFI 

»r^g ittiTO ^ tot? 's 

^ M t W r C^1 'S WCTff W"CTft^t g*! f^l ^ftcv I 

ffWl *ltlWl ( Soil Testing) 

gfftrs CT fTOBI fh’f ’itCFF Ftft*n'q«rTO 

fg^itwqg wfSwHlft*ri?N^ TOl?l 

fft •rifKWW CW gflTB v I 



^ ftomTOi ^tc^ i 

»rtl5si 5r?j^ ^?n «fcfW ^r*^ *fTN4 

OTOTI VI \ 

wfk irjr'hRft? f^t^T ti »rt^, «M^ 

frow*! 'Ttc^sr I 

^ m ( Protection from Wfld Animals) 

■'8fw< w»i c^ w firt%*r3^tf^ 

m (gun-club) 9|4t3nr w 

OT I <il| JTt^’NT ^ ^ wtw 

TO?rt^ ^ V I •ri^«ic«r »r?r^ w*f« 

^ I 

f&f%^9Fii ( Treating Farm Animals ) 

^tusij ^ *f« fM^«*5rt»ra'« ^t^nt^t»i Ttf^ i 
vfl *1^91 Tfrsr t^ffV^*ri ^ | qrlrot*! 

^srtcsr ^\u{ ^%i nsm I5^1'« 

wnr arftfTCT «i^3r TOJ=r i fW’f*! 

w Of c^tt^ »r^) »r"^ ’RTf^rf «r?*i ^f^r® 

*ft7:?R I 


^931 ( Breeding BuUs ) 

c^ c^^tr^FT st^vi *rt»iisni «itf^»rW^ 

c^'sn^i 

^ firfwi ^ >« ^FfOT«lWi (Key Villages and 
Artificial Insemination ) 

*19 ^wxm W 95I9C9 »cw^ 

flWT^ 9w»fn «irt^ ^tferi c»r^ ^ *w wr* 





«ri%nrrv « aaro^r Micsiar ^ 7 ^ ^ ^lirtcf» 
TO fif^is ^*ff ^ I ^ »rv®r vtc*Rr w cwt^ 

^ ^irr*rhr TO ^ sn 1 

^ « 5 rtw fifTOT c^ar I arft ^ 

w >T^ c^ar ’ft^« Jlsiftwir 9f^«rfC5r?r 

^JTO TO I war's c^ttsn ^ wt?t? wai ^ sn 1 


tm-ijprft WlRWrw ( Poultry Supplies ) 

^WT fp\-'^ fe?rR wtfirwtfw feiniOT wtw 

^^«ft3r TO=r I fwf^ TO^cw ft^»iT wtc^w ttw- 

'S "Tt^ w%tii war f®jf i tow 

cTOf la5rf\T:»iT watwa c?% c^itai’ta fea® wtc^a cata’f t^Jiif 
wai aa I ^afra waw ft^wa ^%a ^rtro »iwta ^aw wfarw nfta 1 
^fjr-a?%a amf*f=ri, catn <wf®tata, atw-?^%a jiM «%air 
Tp»prc^ few* wtfawt^ waw^w ^rtatax wfro atcwa • 


Cspi ^PWW ( Sheep Development) 

wta aHwja c^ ^aaa wtfawtfaw wacwa caa §aaw 
^itataT wcaa 1 "Wwa caa wata ^aa^ *m fa^rawa ajawt« fwfa 
wtoatcwai 

*1^ tvaw ('livestock Development) 

wftwa *fw « nwatar »raaatraa atajw *f« feaaa wrtfwtftw 
waTO ^tata *t«a *i 1 w Saaca wata^l wcaa 1 wspHwtca afiwjf 
aawt^n ^aaa wifiw l Rrw wroft atw> *rf»ia, ^tata *wtitta >a 
w^ftaata wa^ wwfw areaja ^aa a*^ waro atatar TOa 1 



iDo ’ilSw 

(Irrigatimi) 

?rtc«fT ^fkc9 ^«.*rtTO^ 

^ ipr I 


^1w ( Seed Farms )* 

^ TC®F 'e c?rf«ltapt« «fl^ «r^t^ 

wti^ ^ srtc^ ^ 

^ ^ I ^ ’f^ ^ cw 

^n'stc^ wf^rs 

i5t^ ’pal I TO 

^ »rf'5 ^^ciE I ^ «f<rt=T *rt3r 'e 

CTO'S TO ^t^hr «rtr®?r 

?i»ir5C^i TOThr ^ Mm 

^us ^ Tt%tCl| I ^ ^» i 1 c=i MW^ s TO, 

MSMtS, ^fi( S ^ bpiw^ I 

^fiPf-sfSRm (plant breeding ) ^tTSf MtlM 

wi1?T^ CTO CTO =rrftCTO ^M fifCITt^sT ^ I 

^irs s?t« Ttm ^ I 'sj^fro f^cMros^r 

^^H«rfc=i 4^^ Mf^<5r 5iF%i fmi ^n Mtfro 
sftcs?i 5tM *tta ^ TOm Mt^arc*Br i 

fiWsjf^npra (plant breeder) *r^<Sr s fawta 
TO ^ta« ^\ TO 

s caTO? ^ ^‘«»*rhR tor i (alTO- 

fiWH ) TO [ nucleus (breeders*) seed ] ?»n a[5 I TOt^ 

_ ^ _ 

* M. S. PSwu, Deputy Agrlonltnnl CSomminioner, Ministry of Food 
s^d Agrlonltnie, New Delhi | 


^ >it«rhrT»: cro nfiw^r'sr TO ffi 

^ c^ «ffes m ^?ii ^ cTOw ^ftr® iftOT 

4*k«ni sn ^ ftw?r w ?{Ki ^ i 4W 

i5<.*nr TOi TO ^ w wT^ TOiro 

Trftm cro ^ i f^fe1ara»r wi TO"- 

W TO 151 iflJR'StCT'9?t^'h5 TO fff ^Wc« ^1 w 
««i[prtw TO51 ^11 **(11^ I ‘11^ =iW wsm c?pw 

>1^ JHf^lft ^ ^f?cTO c^re^n ^ I 

ftap »r?r^ ?f^a[«fe5 nfl^«r^=r ^FftH ^ ^ 

^ ^Fl^WW flW ( foundation seed ) TO IPT ^fl- 
^fSrs ^TOCIRT NC«fT ^?n I 4 

fksf^ ^iputw 

TOsi-’T"^, fror to tpr 

^JTS f[3r ^Ttai «sft*lTrtk^ ftapi ¥«1 

^ I 

c^t9i (Srtw Frt 

mu OThaR ^ I to ^ ^ «pf^ 

^*rTO% I 1%g wf^ii 'TO' f^ ^fCTtro 1 

^rNtiT R^^^noI" ^cst '^R'*?r 1 ^to 

(D9F^ ^ ^ TO»I CTOlR Fl^ TO IR 

c*T^ fifTO '«mvm TO' Rf«*r «ftm ^rortTO ^ 1 
^^C'® Rc'S^fl 'Sf«ij ^ata" cwif ptI^ ^iRhf 

fR to Rto^t «f=<J »TV <rR5nr Fk ; cron w «rtw 
-firf^ FfTO c^ Tk *rl^fi ^ I.«« w Ffftwi R^l^k TO ^J¥ 
.-artw «rf« «rtpnr 4kp 1 

«TtF <artCT^ TOkf^ ^ >rTO^ <ai^ ^ *ITO I 
^'owkwt^ TO, w '*rtpi'srtCT 4W kwi 

^tes FfTTO ^ftk^tPiF ’li^r ’:?i wt® w topRuJ 
»r^®tt5r®te ^tw 1 ?®to® arTOtf^N wfci w 



^ ^ '6 ^ ^ w *r^' 

I <§ 1 «? ^ w ^ s t f ^inr *rtt« ^ •ften 

CnW 'St^TTOT <^5 »W dttCH^ ^af »r?R^ ’Wl I ^ 

^T «rf^ ^ Ftf% ^f?hr ^tf^fiim f^i> 

^ 3T^<sf^ I 

^•1 (Credit) 

?[rw C^t^r C^ *f^f% ef^riTO? a?^ 
wt^ cT'Qui ^ ^^»nr ^rflii l?i 

c*nt*f Thl I 3T?l^tft ^«l, C^M^r (taccavi) n^ ThSr^ 

f3I^5f *rt'Q?l ^ I *[^*11 ^ST ^1 ^^StOT 

»it*JK5r TOt^ ’yfwi n^ *ith^ <Tlx?r!T i 

<ii‘i5nf^, >rt^, ft^, ^*rtf^ ^xtf*^ 

(^m\ 1^ I 

^•1 ^ ^ »rt^'« (subsidy ) 

^1 '•rft^ I ’JTtc^ ^*r ^TJTST, ^ ^ srteit^r «rf^tf^ 

^«r c*reil, <rt*rfPBr ^ ^ 'btN^I ^irrf^, 

nts *it»i^, c»[r5?r ^^Ttf? ^tc^ii 

c?'®?! fs I «r^t^'« *rf%5it«i ?rf^t^^ii 

I »T^Thr ’Bitire sit=5t<£r^ti ^•l f^^rr 


>6 »iti ’['W^ TO ^rtTOP I 

wirhr TO^flw f^ci^w *w^4 'e »!tfhu f 
ffiWOT ^ *nrf^ ^^»WCT^r w VI TOtw I 



•sfN omF, ^ ^ fft «r?4i«M ??«▼ w 

^ttwHri c^t=r n <t*ti<ia «itw ^ 
>rTOl^ 5?c?R I OR, cm^r^tPnr 

feiRR «t?pir*f »rl^f«nr n«*it»i=r ft^5ttn?r 

^r® nte^i ^ I 

5rf^it®li^ f?F?n ^; »rtw, fNp, ^*rff^ «r^f^ »r^Ti 

fewipr »TsRRif^ ^?n ^ I 

5t>r, ^sisr, f^*i ^®TtfT ^tcsF 
atari »fa^riaa f^cnarsaa *rat*i’f'«^rt^fai «sr^*i ’ato *rtra i 
*r«a *f«*rt»pT's n«f5i%<.»n ft^Pta 

^ I 

atcari wta ^ m^i »iaaata ^ai aa i *rw 
m si’t? *ffaar^ jffajrfaa c?'Qin aa i 

(Star 

> 1 ftalw cstwfi JR 51^® aval airatwa fv !v afaal aca w ? wt^ta 
vauna vtata fav? alatar 4tt<(ai vftta ? 

^ I *t«*ti»R '9 *t«f6fv^a1 ftata favcv fv fv atataj val aa ? 
o I f acva acia «iartaa aa cva ? caiata aJtta af? aaala afafe atcv, ^ 
«tal a^ (v «tvta n*\ *it^ nia Jiat ^ acta fecav fa ? 



(Plant Forms) 

« nts^ TO ^ 

c«rW^iI 

«sf^«i TO sn I *it^»fr5t^t -2fr%i ^^ttr fitffhi *rK>r ; 
cTOt^ «rt%^ m i 

^rtiw m ^ 

^flcvB TO I ^ ir®i ^fTO?r <£fKf>r^ TOtaf=r>r^i?, 

c^Jl^r f*™ ■*?r^fsTT^ -sTf 

sfTOt^ 5FC?r I 

airsj^c^ -arff^W I 

tii^ «rcult!r c»r ^f^'f ^ ; nis 

nl^TtOT TOtar^f «l5i^t’i*t f^CaF^I -T^ fefe'f 

I ^t»lTO ^tr?»r Sltsf^ affai ^*| ^f^ff| TOcaf^ 
fircitapT I ^fepnr ^^C'S 

'ST'in ^ ^ m *ffl*r« i 

*(ts;^ «itf*r*( ^1 n®?! 

I ntsr? ntn=r ^ >8 ^l^nr fes 1 

^ c^ f^apj m ^ 

sn, n«©f^ ^ fe«s*ff ?Ff%t^ 

^^•rtSw *f«'«cFT^F ^Fi ^Pnrtc^, to ^ wi 

FfftTO 1^ *rfeTO I 

Ffw TO»ii "Mfsr TOc^ »rTO ^¥1 

arWlfl "SrifWl^rKl TOST C^ TOT^ 



nfilWJr wfw? ^sfwfcn *f« 

«“fCTJii ^^^ntrsT ^f% I t«it wfsr «fcTfq ^fairf^ *it?^ 

f^anr 'e nsii ♦rfTO ^fqi 1 'qt^n ^tii qff 1 


^f%«F f^SSrq ( Plant Science ) 

c^ ^fl*r >i"^c# ’5it:qt5=Ti ^ ^f^fr¥ ^qi ^ 
(Botany) | f^f^I ^(rw, cqJJST ^^C??r 

(structure) 's - <sr-^5iq 'Q ^*r ^«s*rt?5r I 

cnc?[f^c^ 5Tt<n^‘f^^ ^qi wqw f(? (crop farming) | 

^5WiT nk's «i!Prtc?i srtsii -fiTf*rtw 
vflwrft ^1 ■5i#q**i ^ 

qfcii I ^ RR nfn:^ 

5r*fPr^ ?[|q C^T'Qql, ^srt^, (moss), qf^t^ (lichen), vfsf 
( fern ), ( cycad ), qirq^ql^ ^ ( conifer) | ^rt^l 

«ir?tc?ra, srfsil srNi ^Ffcarw I carers 

sm q^q 5(tf^ ^ =pfrSF qf^tf I 

^ftoi fqf%?r ^tfq^ra «r*r5 ?^q 1 


iiR qsc?ppf& Sf%q 'e «tqtOT« qjqtrt? 


qjqirr?! 


"T^ 

*riqi 


qm 

qqj: ^t^q, qq, cqffN, ^rq^l, c^fqi 
^aq^lq 5 f^sfq, flqW*rtq» qft’n 
^: qfqi, ^tq, cq^ 

qqjq: qtq;, c^ftiil, t^, q^, ^r*(fffn, 

'qf^i 5[qtq ^ (sugar beet), wfqqf^ ’ 
c*rtqq%, qhFf^fq. qqtft, qqq, «rt?i, tPNi 
(mint), wtSfq (nutmeg) 



W%OTi 

151» c^rtt^ 

c*rf^1»R, «rt^ (ergot) 

«rtf^ 

^Uto'Qtsi (lavender) 

5s*f5r, (eucalyptus), 

C^=n (henna), ^ 

^: [f^ (guinea), ^vrK (sudan), 
(elephant) ] 

: [ ^=f (lucerne ), 

(berseem)] 

'pn. *rt^, “f«i 

{Acacia), (casuarina) 

(?r®=T, nt^sr, 

(rosewood), ■arf^TC^rl’^ (walnut) 

c*fti ^ cq ^t%*f 'Q nrKc^ 

^ I ’’rrs, n#^, *rt»n, nRl’r, 

OT, c'€^y « ^rs i 

»rfrt 's ^ 

(The Living Plant and its Parts) 

fitrsjT ^ «r«(t5i «i^-r «qtry (shoot) ?rt^ 

^*tw ^ ^ (root) ^ ^ I *rr«rt?n^: 

sRJg ^ ^ *15, ^ 'S «i|^ »PR 

ir^i ^ »rW?iw w mt^r *rrthrTi-rt^ 

egt^ (rootlets Of root hairs) (fig ^ ) •rtui I C*^ 


*rt^ 

C8W 

^rart^tg^ 

(narcotic) 

g'N (essential 
oil) 

(dye) 

*r«gtg) 


«gt»rrf^ 

^ (timber) 
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ftaiii? i I >ift^ irtiw^^(’rtw) I ^^«ni (Growingpoint) 

« cw^ftprl I () >iwlB 

cwtcsji ^^icf I «feT ^jncmi cfH 

?t^C5 I 

[ HAMUONDS AND WOODS ] 


’TC^iT ’SW, '6 W (vegetative 

organs) '6 |[9I, '6 ^»11 ^ %m (reproductive 

organs) I 5Sf%or^ ^ W=R 

wm (fK5 ^ ) I 

^'eWt«mi ^ 

^ ^ I «rwB ^ wt»iw «rl^ to 

l?f TO *rai '6 ^113* »r^"irf wli»r ^ ita 

*flW I ft'o|i(«5 RRiSI ^ ^^C'O 



froi ^ ^ I CsV ^ 'S W I !• (bnd), 2. *|^, 8. W. 

4 . *ia, 5. *itviai 5w, 0. WV9, 7. •rw. 8. ^ \ 

[ H. R. ARAEERI WlOTI J 







^ 'Q *rar T^rs ^ *rfl^‘i ^ i 

«rl^*l (support) 'G *rfl^ (conduction) 3F^Q 'G "tW«KWr 
^ «r1^ f«FT*at<^ I ^\kn if% 'Q <rt^ 

W5 *rt^ ^ I siw ^ ^ ^ ^ 

fN ^ I iBnsr ^*1 fisf 

ffTtfl^ ^ 'G W-srwi’T? f?wtc? 

^rtfej »rf^'art^^ ^ I "ft^ri ^ »r^t-rw ^ 

^ G f^[^, 1^1^ 5 T^"^c4 I 

^Ffwhi ^srtfipn ^?r *nrt< 

^r® ^ CsiV^l^J^ C*^l^®l (absorb) « ) I 

5Fftajl sftfe 3ff|^ ?ff^ ^FGtc^ 'ailWt^^ ^hn G t»ft5r<i ^pn<r ^|3 

^kU ^ I 



ffei V »I 1WT I 1. 2. 

3. Sf«f, 4. \% ¥f^11 


[ L. 8. S. KDlfAB Hfiim i oflGCV ] 



8 ® vhc'fiJT 

^ >3 ^<11 (Seed and lit Parts) 

fNf ^Ttwi ^tr® ^^ c^n^ 

( hull or lusk ) ^ ( pod ) (sf^ 8 ) | ®ffl*rT 

®r?i ^ ^fe*r ^ ?fI%c^ *ftw I 



fwi *?? • I ^teeft f^Fetcir »itPnl ^ «tfl Ptwi (pod) ^J5ra1 crtRsil 

^ 8 tn[ I 

[ MARTIN and LEONARD ^ *|^nfke ] 
(0 (seed 

coat), (^) ftW*ta ( cotyledon ) 'e («) as«l (germ or embryo) I 
flsf^ ?1 ^ ( testa ) erw ( dormant 

or resting stage ) ?W1 ^Cd I 5jt«rT 'oR^'S* F|?1^ 

w ’Tfs I '“iicsriwi^ TO 55^*1 <rhi to i 

^5^^ ftC^ ^*1 *rf^*r^ ^ Fin TO I FtFl 

15^« ( mature plant) ^ ^ I 

^ (plumule) sn errt^^ <2rt<«rf^ 

'6 as^tsjw ( radicle ) ^ ■sft'jrfw ^ I I >6 

as*t1w (primary axis of the embryonic plant) 

«r1^ I 

»w«r9^'TOtw(3i%^ 

(i) »rw, (^) ^iTOWro *m flwTOni '« 

(«) <fi^ c^ I 

^tuBf ui^ ^ ^iB ^rrtro *rtw i flsm *«rtf^ 

PI ^ ^ (monocotyledon) w ^IB 

^rtfro PT ^*rr^ m (dicotyledon) (fBa ST^ « ) I 


iki. .. 





fsTJi SR «I irisj 

A. (pR) 

C. S. ^BP9¥ (), H. 

P. ) "I 

I 35*1 

R. ^1^3! ( ^JT ) 

B. ( ^ ) 

s. E. 3W H. f|af*iarN^Ff« 

®S1^Pf (^1^) "> 

I 

a. 3sHfi (ifi) J 

O. «llll« « ^ 5 Wl 

S.C. Cot« ^31*1®, rj.R. r.Ii. ^31 WIN 

[ L. 8. 8. KDMAB HHW C>itVC« 1 


ftcvr? ( Seed Germination) 

W ^ ^ I TOT f^’Sfttc^T 

CHRI ^W 'Q ^Piiil ^ci I 

TO 5Uhr ^-TSf fKtW (elongated ) TO 

toI fhsr?^ ^ I wa* flwr?r w 

m ^ I >m^ 

<i|^^ ( rudimentary ) *f(!r 

TO '2r‘«R ^ 'aitpr i 

^ TO I igr*f^ ^ 1 !% 

\«i ’fisT TO I c^ ?Hfw ^ m- 

^ ^l^ti:^ ^1 ( epicotyl) I 

fk^i^ii fro c^ fi3r*ri?wF sitlS fetf^i srifS^ ^to 

^1 ^ (hypocotyl) (fBUr 

'6 1 ) I 

^TOt'f^ w (^) (^) ^miwi '« («) 

—f^=ife *f?K I 

W f[5f 5?15[ ^'hsn ^ «lTOtTO 

t^l ^ 5n I "T’^ 'Q fn%nt^hr ^fera ^ to^ 

^w <f%i '®TtWih$ ?rrfTO'e I 

'®iiPic*i^ ^ 'Q i5^*r ^tf^tai 'Stl I 

^ ^stWai ^rlw I ^ ^stWarfi 
ifk ^mf«in ^ c#r #?[ ^ f^sF ^rhn 

•ftff I ’ffro TO TO fiTO 

^ «rftr® ^ ■ w^rtTO ^us I 

fkw?r« ’ti^ffaRi «si^«i TO ^ 

TO, ^'S 

^ ^ sn I »ii’?i5 c^ TOUT TO ^ atfro 

^ wiTO? TOT ^ t^raro 





ftai • I flw? •fnil'PfCTs ftfBS '«mrt I 

R. «fl«if*i^ ^11 (^1^*1). H. f«»|ijii!Wl'a, C. ’?[B.*tar, L. *f3, S. ?*! 

B. 

[ L. S. S. KUMAR OltVCV ] 

«j(<5ru^^T 5ff^!il ^ ^ 

^sn I (l?iSFtr^cW«lI ) 

(Seed Testing) 

^ ^ sTi ^ ^ ^ ^ ^Mhr sn I 



88 





^ I «iy?i1<Tnpni ftfes 

s.-l^*i (), ^ ), Ad.—^ 8 f 

Bth.—^91 [ BOY L. DONAHUE oft^rCV ] 

^ Tnwt?f I «ru5pF ^ %f •ffH ^ =n 

cwf*r Rcifl*'®! ^t®F 

ft®? ap^ wi I 

tjwaf W'®!*? %«?^ t^i ^ ^; 

(>) (^) ^«?3llTOR[ ^®1,. («) ^ (8) ®i8R ® 

<€) wtF >rsj?, CTO TO1, ® '^TOT, »r« ^rff^ 

^<%irgi I 



fTOTOl 

Pintfe *nil5RI ftw ^j'ol'o c^ c^l^ 
c^, *^, ^ w»nr^, 

^t^twr ^ art^t^*!^ ^ sn:*(T nr? i 

“nmi ^1?r ^sRPftc^ ftwr TO I i5t« 1^?r 

• fk®?? 'Q^ ^?n ^ i ^^t'® 

^ ^ ^ ^ 'Q®?^ ^ I |si 

ftrapif '«®F nt«?i nt? ^ ^ i 


^ ^n?r 5?!^ n^^rF ^iljrrlifsfJi 

^ifws\ ?ic5| I ftr^ ^ 'srfTO, '^s^j, m ^fm 

^ =n c^ ^ 'siTOt^R «iR^ TO =n I ^ gfm 

^sRTf^ ^n<r 1^ TO I f^<?r ‘fl^Rtar fenhr ^n ftc®fir 

^n^ ^nt^n n^Nn i ^i®Rr ^rjri 
^Irs -nf^tin -fe ^tn ^ nl^n nttB?i ^srtf^ niOT aic*^ 

srfiBrs I ^nro 

f?*r ^^c® wn <rf^ ’®rf^5f?»T i5^n 

?riRt'® n®Rt^ n^ ^I^Rh ^®p®f% 

^ I wn Rrr carffe (R ^ flw ^ ^- 

t^rWrni n^5^ ^ Rntn ntt i ^ ^ n? ^ 
cajft ^te®F^ "I'WTl ^ *mc# '®jR^'o^ f^'^TOffT 

ni^ nti (3FtrT ^ nfinn 

R^RiR^ ^FPjc?rt*r»rPRr R« ^trra ^ Tfft s (0 ^mRr® 
^®f? ^nftf^ I 'fl ^tc®p <5^ nf^^H%i nh® tot m i 

W «iTO(w’R^ ^SrantCTi 

(®) ioR I 



8^ 

f^W35l '8 ?t?r ffeaf?i “T®^ 

^ ’wt ^ I fevr^*i— 

^^[wrwpra 5>« 

4“trani ^|il- 

wt^ X ghi 

)oo 

»»ly X »8 
b» • 


f^1%?r ^fPT f^rSFil '»l^^ff «lftilfw»l<l 

f^%ir I Ti ^srtsr 

5Tr=n ^c*i *rfc51 

fifaftf^ (species) f^CTO »1W 

•®r?rw lifers ntr?i i c^ «r^rf^ ft^ *rc*rr 'si^f^'® 

C¥t=T ^®frf«ir flw te fl, cw erartf^^ 
fhsf 5rfc>re ^ =n i 

ftanpF c^ ft^ii -src^ «i^wtwsi?i 

^i»i^?r ^*1 nrw I fhar tosf 

V( =n ‘^frr (hard seed ) ?[ni ^ITI 

fwtl=rf?i Jfiflf ^ ^ 6=1 ftar =n I TO ^ 

^ T(5rt^#v ^ ^f®t'®, cm ^\wf^ 


'OTH 

^iTO ^ 4*tcinr 'TO I 's ?t5rt-p 

^[TO TO ^ I ’rWTOB TO ^ ^8 
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^ I ^ fhf ^ ^bf bichi >eiCT 

^stn I i*fPRr ^ H'sin iwti i 

^sWtlF IW*! 

•Bif^i 'Q ^rk, 's ^an 5tii ^ ^ itefi 

I Itit^ 'e ciffWw ^trafi ^>tWf ^n, fW ^ 
Itl ^ ^ ?5I I 

^ ^ari ’rti *ffQfi iti I ^*fr^ ’itsf ^iti 
TO ^f^'o iff^ ci f^can ^ w- 

'©f?I'Q (varietal characters) ci^T I 


^ (Root) 

fl^lTvS ^Isn (primary) nk TO I 
^r^citroii TO ^ap Cl 5ii OT, '»r 9| toi 

nn's srrf&r®-srci-r TO I f^Fi »nn 

nffattjj^ H (secondary roots) ^ I toT 

15 -sTHt^T ic»ii »rf|^ 5r5ii?Ft*i ^ f*r^^ ifni *f1i i 

5f^ -rtn ipii aft^ TO I ipnr 

-Wn TO^«fT CItTO ^ ^ 'Q ^ If I 

H (root hairs) I ^ ^'9V 

(root system) I 

if^ 5Ff^TO »rffic«rr if%^ ¥*rfi 

TOT CI ^ ItC^ ^ CW (absorb) TO I m ^ ^»WC« ^ 
IHwti cntfi^ iln cTfi cTOtTO if^nri f»hn 
T^dT ipi ^TO"f 5RI ^^C'® ipi <l|I^ *r^*^CT 

TOt=r ^ n «TO ^fcii nflm ^wti it^rw 

^ fro itfte i^n ^Ftw w *rtcTO *ft^ n i 

?Kli« ^ ^ *f1l; Hi ^rm (loot cap) ifW 





sir 



1. ^ w, *wl ^>1, ^ «rf^ w??i. 2- *j*it4 «“ 

*cfi»il t^itfir ffitii*i!it ^Sicfw '*fttm ^»r i 

[ H. E. ARAKBBT inHcvn c^mtm ] I 
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<11^ I c¥rt»i f4Jrt^ ^jTlwr 

ft^ m TO I ^WTO tft¥ ^ 

■ttfrt^ (branch or lateral) ^ ^ ff ^ ; 

^ fir*rt5T ^rSTTO ^ ( tissue) ^*ff ^ I 
^f%? CTO, *rftT5 ^jn?F »i’rt»rfw fbR»fli c¥f»ic«r c?^ ’rttw c^ 
fW^f»r ^j»nj I 

^ *rWw 

CTO, fNwrR *33rt< «nff^ 

^ (tap root) ?rti^ ^ ■rw^ji’np vi i 

CTO, <ft^ '6 fiTTO ^ ^ 

Tfir ^ ui^ ^tro <iiT c^’W ^ TO'W I^f5fr 

^[tr® M® iji I ui^ «rTO ^ ^ (fibrous root j) 

( =T^ b- >« a ) I 

’TtTO ^rtfei »Tf^ ^ «f»i's TO ar^ *ivt< 

ent^r*! 3FTI TO, TO *r|?M, TOTO*i, 

'srro ^c»i^ »rf?tc^ ’^rfe^ i 


^ (Adventitious or brace roots) 

^ TOlM TO'aiT frow i^r; 'If TO 

=n ^ ^fcnr to ^^-r, cro TO ^ *rt®i c^ to ^ 

t%^f® ^ TOtfro fif 1 W?, cTO^, 

TO TOf^ ^ *|Wtw C?tl TO I CTOtV TO 
^i(5c® ^tl5sr Snftfro TOfn ^ 

TO! ^ ^ttet (TOct TO*r TO TOi ^ TOtte® 

>f1TOi TO I ? 5 ji c«ni TO'e TOT^tai cTO?f cTOti 

«’t^1 TO ^troi TO C»f> TO»f itOT iPftCTI ^Ir ( ffew 
)i 


8 



4® ^5?r 

^ ^ ( Flethy or Tuberont Roots ) 

»Pii »i»ra ^ ^ »Tf^« I ^ *sph5 



’sjr* 


*|H 


4irH 




(bMOoroota)OSKmf^ 

Wl «IC!^ [BOGKKFEII«BB VOU£n>ATION<4|l C^NCV] | 



^ fa I ’itsnr, ■it*i’f^i 

(dahlia), (tapioca) STff^ (f^ ^ >>) I 


«ltC?[rfl ^ (Clinging Roots) 
dii ^ (climbing plant) 

c?Ti ^ ^ I ^iri 

c^sf ^ ^ ^toff ^nf^rw 

«rw ^«fc^ ^*rc?ni fkw ^ftr® »rtrhiT i c’ltn 



ftai 5|t >• I Cfirt ntcw ^ fw t»Itl^«fti *Rl»i ^ 

[ L. S. 8 . KUMAB oitSW 1 I !•• S* S. KUHAB ^hCW PllWWl 

sift? {Piper nigrum) >8 ^ (W^sf heHe) ^ *rTV 

^WW ( fN ) I 



1 ^ ( Hanging Roota) 

"TKi ^ ^*w ^ Tffe 

^c*PF»m 8-<fl^ ^ 

^*if ^1 ?fi8 "»K i?t?n ’itfeff «rw to 4^^ 
^TOra ¥tr«?r «rtTO «rhi*l c^ "fNi ^rfc^ 

^ «rtii«i TO I «rTO ^ i <fl «rTO 

tIN TOT»IW ’fn^'Sl^fC=T 

^RtTOT >^«f^ ^pT^ ^ ^t?l «it?r =T?r i 



tin ¥ I *ltpn artortfl ^ [ l. s. s. kumab ^hhwi pftauF J 











^ ( Breathing Roots ) 

Pfg fetiOT ^Piir i ^wtv 
^s»! ftl 5 ^ *rhr; t%g ^ Ntl 8 

« Til? ^«f7 ^ nti I «r4f«tpr fijr i 

^ ftcw »rWnij Tti^«sni Fiirfi I 


ir|^ (Stem } 

a 

Ti 1%tt nfi-ns fifTtr ^ »li=r to i 

^ *rh5l (leaf) TOT TO I ?Ftr9T CT TOT *it«i TO¥ 

IT H »flT^ TOtl^ •K" (node or ‘joint’) TO! I 
Tot TTOTbI- *|5^TTJ (internode) TIT I fefi? 

tfT TOT TO I 

TOITt:^ «rTO fr^T ^isrTOT <ii5Fi5 ^djirCbud) tot^i 
^lr« «ial (growing point), T1 T^TJ >6 TJtn¥ 

nai TO^ I feftcTT TO if% nr to ^to ?ITO« nr# 

"BrrfTT^ nflTf^ Tt« to i 'T<jr ^nfro TO¥ 

TO'QT 'e TOnr ifg ^fihn m i t<t^ 
^<sf ^-fi cTOt mK ^n TO^fe TOTO Tot* TOt I 'fir*T 
Ttistfe fTT^Tn Tot TOft« Tot i 

l^T ^ TOtT: Tiaij^g^ (terminal bud) 'S •Hflh tn!*l 
(azillaty or lateral buds) I Tt® T1 fr^TO ^dPTO^f 
TOfr* Tot I ntih ijr Ttrir tit T*fK Ttrii f^wtr t 

TtCTW TOT CT CTtCTT T# nr, CT Tot tTO ( ftr T^ »» ) I 

cTTT»ri3?rTlr»TOnfe^TTnr TtrtfHcT tti nr 

(leaf buds) W CT TTT Tpr ^tT ipi ^TT H TOfftW TT1 ni 
(fbwer buds) I T0pr TjTfftr TOT ^TWTt^ll 



^* l t ft# fjpl (adventitious bud) JPTI 



(Nvioi ^w»iMlilWwlvtr. 

l-»rt, I-*I^«T. 5-^«l^. Ii-*rar 

[ L. S. S. KUMIB afHcn ctIiw 1 





Wctw fll ft * 



(Aarial ttfliiif) 

(herbacius> 

(woody) 

(climbing) 

(prostrate) 

^ (twining) 


4^rfQ| (UiidergroiuMl 
■lenM) 

(rhizome) 

(sucker) 

(tuber) 
wA (corm) 

?p*r (bulb) 


^tfer ^'Q ^ ^ ^ i 

3^^ta s «r^tw 5Tt*rt?i*r^; =nR '« i 

^(r (i)7 ), (?tI ^>8 C?^ 

^f?r I ^ ), fvf fefcre cvrtu 

«ft=T, CBfUrNc^famvNi- 
^fir??r ^rtThr^i i 
^1=1^ wir 

^\n ^tits #n ^5Wcw?r -iv ^ffwi 

^ I ^ (trees) >6 (shrubs) ^Ftkr feflf I CT 

’ttC^ mt^T ^ 'tf (trunk) ^ ^r» 

^ ^>8 HN1 ^ =n ^ inr ^ I m 

cvf^r fsrfil €r«rr^ ^ «(tc^ sn; «rr^^ iWffj? «r^ wtm 
fiTrt >nt5r CTt^ *rtft ’ttnnr «n fSrffe^ C¥t¥ 

^ I c^ CTFt*T ^toni f%ifr W 

w w ’rt*! « 

»r^ c^tw ^ftrvi wf^, c?iw Wf ^ww 
tftwT 

ortM^s dtW ¥Ni »rW WB 
fill ar^ffpf ^rrtIt' w 111 tfitf 8n>iffC¥ wfAif 



^ *fti I *ft«hi T« (^), w 

(CffiH)^ ^rfvrt* (tendril) ^fWwr fe*fn Wl 

[’ll VitU] ) (fpar SI^ i8 ) I 
9rrci?r ^ ntw ; 



ttai«>8i ^ ilti,ftn citfl^ ¥1 mi(iiM) IfWi 

L i>nB^ s.f^(M). t.fii, 4. mnim«ivI 

[ L.8.&KmuB ifmi^Nmi] 





^ *rhr i ^ 5 if«<»ftili 
»r¥n OTT "PH, »it^ «r^Rni wtn ¥tww 
^Tt^-ll 

^it s cvTsr c^ ^ >Rdr ▼twi >rWwT 'TOTOv 

fentw fed I feitnnr ^ fed, fti 

<rtprt^ ^pptfen fed I (»M Dio»oona) ^ wtm 

fertw I 


^ Pilfer fro iffe nur ^j»ni irti cvRr® fj i 
»rft^ c^ ^tww •fw w 

*i*s^*i R'*f® i[ir I *r^F*i wtir 

’T^Kirsn I 

irtlcirt^ (^^rWf ^) ( root stock): to 

^ ^ tort^ ifk ntn I toi '6 cwf owi fe^toni *Kto 

'at tor Cfffe ^6 »r^to 1 ^ *reanr (scale leaves) ^ ito 

fe«»*nr iji's ^ttor fe*ror fetSu arppr 1 ^ to® 

^ I ^«srTfpi ^ nHtf i 5 »i wnn ^'a ^ 1 «tortw ^ 

ttw () I 

s fefrto¥ ^Ritto tor I fefl ^ tor 

'®wnr 

«r«rR TOT i«w WTTO wi WiTOirr Tfw® ntw * wiTTFif 
TteWTO TiTFfeftiw^rto arttottol to; TlWfeTOfTfCTTl 
•itrTO TOnWW ^*!*mi TO TOTOI TOCTf TOIWSI TO 
TOVTO TOTtI TO Ttl, CTO, TOnttI I 








n^cart’i ^ins ’^twu fertw 5^1 wi am 

a-Hrthutam 2 —m f^*!. 

8—iROI^lTl m I 

[ L. S. S. KUMAR li^mn oftsfm ] 


c^, c^ 'Q *#^5 ^'Q; ^ 

^ ^ttc^ I ’Tl ^ ^ttl^; <s;i >r^ Tl ^ 

•ffii^ ^ ^ ^ TO I «rt^ *#hiTOnr 

(ffe» sr^ »•) I 

^ cit^, wfti 'e *^115 TOii ^ ^mnr ivra 
thpf w irtM witl^ ^ ^*ti ui I ^ TOf 
?!Pi ^ I ^ ^ w ^ Cfl^ 



it foot) 4^ 




[ f.. S. S. KOMAH m 








5—winfei Fr^f^?r 111 ^ Kti^i ^'Q 
^us ^w>l»i «»rt*i war c^ to i 

^ ws wawft ^ '« ^»rtn ^1 ^ 

•rtfhr *r^ i wars siw ^itc^ i 

fntlw 'G w (fFar sr^ ^b-) I 

^f^n ^'Q »rt^ Vi I ^ firf^ 

^iSrs »rW^ to 

^ fell? »T^tTO TO I 



tvvbi'i !Hi*li ^tm ^f U lt tfr i (cror»wVnf) 

[PiXBB 80 iriile«tnfl«] 












•lai (Umt) 

Tfw •ni ^*nr ^ w » rt<ftyr^: ^ 

'r® ^ (petiole); 15 tH^, Fe^ ^ (blade) 'a 

^ta *rWrqT •fw •laifFi 

(leaf base) jq^ *far I »rt«rtm: ^•IW (stipules) 

<rfc^ (ftar =1^ ^>) I 

•far »rra?r »rt?tcqT ?rtc^i TO^Plirt 

(veins) «rq7^ Tt^ thri «f« 

HTh:^ I ii|»PF»I c^tcq^ »ir«fT C3FtWffi*»r (chlorophyll) 

I 



1—•psqjf, 3E—^*PW. •—4r-^SlfVl1, S—6—Sfla, 

7—8-a«l 

[ L. 8. a KDMAB nncii o>Nita 1 



^ ’iRbsi 

feftwir *fai (parallel veined) ^ ifHim1%^- 

(net veined) *rtW I "19, «Rt^, ^ * 

>r^»i ^fenr *fa[ t^it^; ftftcniJhr, 

fsR, c’TWn ’T’w WNf*nft *nir ^t*PFi 1^- 
)I *ff^«rl^,«ftv, 



»n!>nm ftiil^ *n«t 

wtf, v(H. ^ «rf(« fcftw eivli ftitfi»1>i ^ I 

[ HAMMOIONS and WOODS: ^ iSjnt^] 




’ll ait«fTCTR w «rvr^ ^Wf 

»f^«! ^*RfJTOW ¥11 n I 

¥^T¥l^ ^: * (^)' lHn¥ (cotyledons or seed 

leaves), (i) (floral leaves), (a) *Wt¥^ (leaf ten¬ 
drils) ¥ (8) (leaf thorns) I 

^W*l®: fefen nar i ’^w il¥ »if^¥ 

^ftw ¥fCltWWl TO a*! TO I 

•ip’11 w »it<ffflT®; §eiin ¥ 

•fiS¥^¥ : TO¥ »I11 *taf lint¥fl¥ ^^11 fetol 1¥¥ 
TO ¥f¥ TO ( 5r^ ^^ ) I 



fia! I *131 *Sfit ^rtn I 1—¥8, 

IL. 8. 8. KUMAR WCHCIV C^tlCV] 

•lart¥<: ¥CT¥ TO nw H *raf (leaflets) «lt¥rt 
^ ¥lTOr¥ ¥¥ftl1 ¥tTO ^1 Itf^ «rtl¥l TO I 

itentl TO(l'¥l¥rt¥nfTOl^TtTO(ftW^^^)i 



’HQw 





[ MEHTA ! *p?l%3 I 

•p^l (Flower) 

Hjn ^^nrhPi TO ^ w^» ^ ^tc«fa 

^ni^ ^ I ^4 ^ f® (stalk) ^ ^ ^*f1^ 'TtCV 

*I7IC¥ ^TOrt CTPm TOI W«irBtTO 

^pHWl (receptacle) ^ am ^TO^f i Kl (sepab), t|t*rt^ 
(petals), •IJCfell (stainens) >6 f|^ (pistil) ^ oiv- 
Cfrflf WFtftW (concentric rings) nfif^ I 




»r^«f»IC¥ ^1 ipi ffi (calsrx) I '■i^tfl Hl^ 

^WplW Wl TO I 

*rt*lf^i^ ^TBJTO BaPWCT aftlFtWI ^ 

>i^i=r i *rht^t»ic¥ <iiTO m vi 
TOirw (corolla) ( ♦itnf^lSi ^rftsr ipr i >Tt<rtmtCT 

^ TO, *fr*ff^ I 

•IjCTOftwft TOv <<1^^ iftrfa 

»i^<m f% «r^tt TOt3 ^*nf to i «if®t5 
»nF TOW TO ^'fT®?! ^TOt’T cTOtTO ^ 5rhi?i ffl 
01C?fV ^1 ^ TOtW^ (anther) | 

^ ^ TOrt^1«ft (pollen-sacs) I ^TO*nr 
TOrf^^ (pollen grains) TO) ^ nTOnr^J 
^tTO c’ft^itTO ^ f^TO ^ I nTOr«ft5?t *ffw‘ff® »TO 

^faun f^< ^ nrotca^^ ^ to i 

9r»tTOai lrt»lai (carpel) Cfzsr 'BWft® I 91^ 
C^TOil TOtir fwMW (ovary) ai TOT 

(seed box) a»n ^ ; ITO ^«fT ftap ^ f«*TO (ovule) 

TO I ^ t(fTO I ’f^Hm TOa a® 

(style) ai«il «r®TO9a ^drTO’W "^t® ai#f5l 

(stigma) ^ I 

faTOtPf TOa TO f®TOnr aw ypa^ Iffa 
TOT «iTOa® aW ai aft® ai (fro a^ ^«) i ^ TOro ai 
f €ai fsTOa f®TO® an ®ca I aataro ffeaHa to aflTO 
aa «aa^ Ito tot nfta® a\w TO i 

wUiiTOa® a^TO ftca to Wto atftrea tfw 
MilW (bisexual) aai aw I aaa cro aftaro ai aftPrti TO 
^ tlC¥ TOlirW (imisexual) aca I Ifa ift ®rTO s 








I ®*|01! ^tPw I Stig -i|^«, St— 

st.t.—tuw, p—*rt*ili5, 0-^1 

fw: Ww nit« nps ^Wwf? i 

*ui*irt» sk-njCTWf, p-*iml 51 
iHn: Itn^f stg.-ii^. p-'*iH^, o-!«^i 

[ L, 8, Sk KUMAR int"icn c>ftvcv ] 


(staminate or male flower) ^ (pistillate or 

female flower) | ^fk ^ few ^lic? 

<rW, W i (monoecious) VI! ff i ^ 






« (dioceout) 

^ I m,nUy c«fttl^, «rff« •p'ft 

I ^ 'fl^Fl5|ir <ar^ I -HI, fj^y ^m\y ffeftwi 
er^ »r^^t^l’ ^*r?r fe?tw i cHtn ^ c^ nt^. feton 
^8)1 


(Infloretcence) 

«r«rf5T ^rQ5 «rr8 ntcf to ^itfro 

(solitary) ^»11 ^ I ^f*r 

<£r^t^ TO ^ I T,*i%tpr 

wfl^la (bracts) sit*!^ to? fiTTO TO4?F «i|fft 

I ^f?9rtPT? «r?t? ?TO ?»11 ?? ♦(JWI (rachis or 
peduncle) »i)?^ fPl? ^TO ?»« ?? (pedicel) | 

^f?TO ^ : (^) (indefinite or racemose); 

l^rr® ?aw*l?« ?tf^^ <rrc?f nt< "iw? ^ 

^ I (^) (definite or cymose); f f% f?ft4 w 

^(Si^tpf ^ I to ntpf 

^1 


(raceme )—^ ^*11I 

ifUfl (spike)—?W ^; to (sessfic) I 

Sifl^n ^1 

C^ t to (corymb)—flJWI t?W ^; to fito 

^rrtJl TO (level) ?trf I *1^1 flpitoi 



Btewf 


Ob- 





(I) ift^,«t>i ■» W»isf rfn I 1. 2. *nitit<(t%, 

3. Kw. 4. 3. *i(*il5. «• ff*. 7- 8- Tft'rti. 9* f9 I 

, (II) *WWt ^ 4ffipp 1. (ooborear) 3. 

(GnrtlfllW-taiBel) I 

(m^ A. CTwt3j is>rf «rtif c»!c»i itrt r 

B. cfvnt^njT^'rtif e*!cniilii 

1. Irtjn, 8. *5[T^, 8. 4. ft^i 

[ H. R. ABASEBI nt>nn 0^ } 



4fe*nr 

^ nwt f ^^tCT ¥^ 

^^C'o ^rtw I 

T| C^ (capitulum or head)— 

'6 5Tt*i^c^ ’irw^ynr 

*rWwi Ktuf I ^hsir fjn cror ^rfTF 

^ ^ «rk^ «jrt:^ i 1 

^ (umbel)—^[;»tirv8 cil^ « 1 R^ ^•'lif^^j'9% ^ >r^ I 


4fl^*ltffir (monochasium) *rtW; 

^art^'Q^ ’I'Nr ’Thf-rhn ’Ttwi 

(dichasium) ntw; «r«rf^ <aC’t?c®?r ^^15 *rhHt^ 

I vfll *rhfnwi «fm^i5?r wKt?r ^ srtw 

< fF3r 5(^ ^«) I 


(Pollination and Fertilization) 

ftaf *30^ n?rfTOtn « ’r^*rr=T^i *nrtntft^ 

*nrrm\^ m9^ (male germ cell) 'e ferhm ^ 
5) OT*1 (fcnmale germ cell) ^li^r TO I 

•ratrot^ ^ 1 *Rrfn<rr^ *nrtTOl(?rf 

^ ^ ^^t^lc^rW (self" 

pollination) I cii^^ fifSTtf^ IJTO •l^hfWl.^[*nr 

^tor?r ’T'^ ^^-•nrt^lOTW (croBS-polUnation) ^ | 

c^ c^ •nrffwt’r =n ^ *rf« ^ ^ ^i; to art 

»Pf»I *|p^ C¥^»l T-WTrtl’rt TO I <rt^ TO T-Wf 
I TO;^ ^rt*rKW, spi, TOj^. *itf^ ^tro foi ^- 
-WTOW ^ I 



(wind pollinated) »It«rfiI*rR Cft^ ^ 

>8 ^ ^ *rf3Rtci ^ CTtri?^ ^rtr«F ^ i »!^»t 
•nrt’TCTiw fi iTpr i •f’w ^5* 

’ffrs ^ i 



ftn ^K \* I 
(fc*ini): 

a»ini^, b-C¥tfiw, o-^fllt, d-iai, e-^11pit6®r,5 i 
ftTO (ftw): 


(Moipold) 

g*-trat^ (Miooid) 
h-(|*lt^lll 


j- («<i^*n^) 


[ L. S. S. EUMAB KVt«nR| oitfcv J 


t v8 tf»nyt% (insect pollinated) »rt<rf^*rss 

's ^1 f^fBti»r ^rtfWK^drft <tw» 

^ ftl iPT ^ I *ffW ^i4t»i ft; 



wtitn Vf TO I TO *nrtTOl TO 'S TOEft^ 

^ I TO ^ ^ ^ ^ TOlRwtl^ 

*rw»f^i TOfTOiTOtro® TOfli ^^-TOtTOtn ^TO i c^frrtft, 
TOtTO, ’rtft, '©TO cTOi, cTO®l «r?f^ ^rsw ^TOITOW 
TONtto I 



Iks I «f^»11 


A—*niWCTt^i(n? c»w) 

B—t TOT* fim frll ntdn (pollen tabes) TO*t© 

n^tcti f^n fhit fstHcv c^ I 

fl«r fv I TOi6 fvTOV >rfi« ftvTOTOi* 

[ L. 8. a KDMAB intTO cTOcV ] 



*nr •nrWw'l^ ^ii^rs ^ <ii^ c^ sf»i 

^•flTTOI »r^'9'® C’rtfel 

tI5«f=r5r C^ 5J8* TO I t^TO as*hrtll (embryo sac) f^STO 
W5R C^ »lt^ TO I 'Q C^ §TO 

*nrTO f^f»R5 ^ «fiffaraft?F ^ »r^«rrsr i % 

«pRwt^ it «PR cT(OT ’t^l«ftc=f?r TO «rfeitlft (zygote) 

^ ^ I ’Tsltflrsf? ^*rTO it^ 

f®Thni ^us ^ to (fN ^^) i 


^ (Fniit) 

f®Thw nfi*n 5 ^ f^sr i 

*rt^*PF TOR TOW ( pericarp ) ^ TO W ^ TO « 

ftro TOI TO I 

^c»R t^fro w% TO "r«? TOtn 

^1 *rftw f®Th^ «fTO to 

(true fruit), c^sr, c^tdl, »l>n, I 

CT »rTO wti ^ ^sWf^TO «r«tTO to 

(false fruit) to I «ltn*!, =rH*rrf^, CT^ar 

TO ^ TO ( 5 r^ I sfw»i, 

'e trttn ^fwf»r TOTO TO I 

TO dITO (angle j Tl ( aggregate ) *rft?r I ^ 

4 TO TO, « ’Wlar TO I 

▼TO ^ caifllTB fw TO ▼hr: (^) iftTO (dry) 'S »rTO 
( flerfiy ) I ^hPT TOC^ wWiT caflh:^ ^ : 

(▼) ^fiftfl (indehiacent), (▼) ftflft (dehiscent) ^6 

(^) eVTO (achizocaip) 



Ssfew'dfj vf. 

I 

< 11 ^ ?»nw ^ « w fir w ftc> ft i 

^•ivF nftfi cfcn fNr ^\ 

^hrf ftfe (nut), (achene), fXtfiJ^nPPT 

(caryopsis) >6 ^rtiCtfi (samara )—Fflf car^frr® ftOT I 

irtfc—w '« ftk m (flfpWi) 

.(I 



V.«it>r vfff fii («rn<iti)I 

*if3 ff ftw fr 

*«V 16 fvtfll [ L. & & KUMAR ilftfoi cntfcv ] I 



^8 •ifeir 

yf^ ‘fly-4WftPil y»r / y»!fy ^ 

(c»fm,if^)(f|y5r^^ir)i 

^ ( m, fhr, ^t«f) (ffe? sr^ ) I 

«vr#k 


A 

fw VI A! ^f i t P ilWB i P n 4¥|6 oprtto fe^lB 
ftpri W9t ) I *nwi « anrit * M t WH (hnatB of Involnoro ) *15 CWt^ 
I Vliroi >PI«5 5«C«I ^555 0r<l1 I 

B : ^tttl¥t*l (butleronp ) 5^8 ^5ftPri ^) 

fWwiDni ONtlW'l 851 «tirail %e**M^ 5fOT 55111 

[ L. a S. KDICAB HHClf djtfCV ] 





i» I itm 8w 
5rrli«5ftpii «w8 
8*11111 

[ L. B. a KDUAB 

ifHcn ditm 11 



£ 

I 

1 

If 

w 





[PATEBSONz Mh ^f«r. (4Ttiin|1fw 

I [ L.S.8.KOIIAElfHnniojilW] 


ftrur I ▼•if^ Fe?i •rwr 

ipr (Nt*f?l»r5i) («») i 

« 

fiftft tl?pr ¥»r 

fw car^ltr® W ^ Tfir; (>) Pl^ 
(legume), (%) (follicle) ^ (capsule) | 

PN—ofTsr; ^ ^ »lPi 

P?t< ^ (PPT, ^ ) (pat =r^ «• ) I 

?gPrW"“^^ «<i^fe»it a i few ^; ntPw c^fm 

t5r:»Tpir5 PfK ^ [wWlItt^ (calatropis), ^pfep^ 
(sterculia) ] (pat ) I 

^JHPl^ai—^ ^ ^[Ngwi^at ^ 

*ftPc»t PlP^ ^1 ^1 Pot ^twi =rW^ 

P^Kipr (^1, ^) (Pat^t^ ) I 



fn ««•%I ftflUfewf«i I ^I 

«'f(boU)l 


[L.S.& KinCABifHafCiilVf] 







^ ’Ttnn ^ I *ri^ »ni wft *nrfi 

^^ flw ?58» ^%hr w WK ^ srr [ w, m- 

(AbutUon), frof^Tf^r (Geranium) ] | 


(drupe)—4^15 ^nPT ^ ^ 

5Ttto»r, ^t?t^) (ftar ^^««) I 



q; oo I atfflc^ 9 ^|S| 5 ^l«ni feiftfil | 


^ ) I (epioarp) (ontenkla)) 

i|—itin^(meBOcarp) (fibroiu) l K—(eadooaxp) vfliT I 

wi: CTCW cii^ ftta wfiiwn ^lun fe*icw wn cw^nuil ^ifw j t^- 
flsr c^ C91ST <9wft (N ^ci mm i 

vi|ui: mn (IMaif)i TOI’* (*npi)i ^mv 

(¥^) it-4Nn 


[ L. s. s. xtfifAB iiinciie#fEv] 








CWfpomc)—^irtir wrs f^^risr to; 

CTOW ^ 5rMntf%) (sr^ «8) i 

ctS (berry)—"Ttr^rv f^TO TOPPft ^ TOWf»l ^tw 

<rc¥ ( TO ) ( ) I 



(bai ^ «• I ««tc*l»i (Wof?) ^ ««' (Ww) 

cntCTi 4iw% I «fini I 

[ L. s. B. KOMAR il^t’ltlf Pltlic* 11 [L.S.S. KUMAR HfHCfllCTtTO] 



Ami #ttt«ij fuCTO f«i), »wi: IITOtii 

$tfn I eitiftVT I [ L. 8. S. KUMAR}||HCn[ C>itW ] 



feftif ^K*ii 

; •ftfiRitu *nr ^ ^ ^ <fl¥w fhi ^ I jCTflr 

(strawberry) ^ ^ ; ^ftr« y ity^T *#^5 fin »nPr fl I 
'8 4lll«l TO TO^ IfTO f^ll"tf *8^ 1^ 
■Sl^ C^Jtfif^ (multiple) ^ «f4sf TO ( «fl* ) I 


fiwftr (Seed Dispersal) 

af»i, >8 « fer TOftw ftTO*! »rWW7 
5F»i '8 ^ ftro rrhs TO I c^tar c^t=r ^*r ¥n nrvtw ▼tlihil 
^ ?pr ^ (I c^=t cTO to *rNTO 

»rt^ti:^ ^iTO ■rhs to (ffeii 

eb-« «;>) I c^t^r c^r^T TO?r ^fWr 

TO TO ^t^Rfsr >il7i 

5FCT¥ «fTO TO «rKt?r 4t&i «i*n cnMtt^ ^ 

*r88i c»itw ^ ^8 TO ^r%i 

TO? I '« •rtf^ »r?pr ^ TO; sn, •rrR 'e 

*r8Sr TOHT »Tf^ ^TOi 'S ^TOtTO^h toTO 

^tPT I 



Sqatoii 9#nie11<itMi «fi>iniici^iv «^e cv*r8cie ^ in 


[ L. BJB. KPMAB HWCWP ft e W ] 








ffeil w I ^Tffiw fwi 

W CTtJT C¥t^ •lt»IC¥» 

»nr WH frc^ ^ vi 

(»I1»It^tf*W) 

[ L. S. S. KUMAR H^t*innr CT>TO ] 



liniviMii Pwti wm Sww wn wiar Honi twvr 

®i1*ltt ^ *IM^’W ff (<I<N) I 

[ L. & S. KUMAR HHcn eifivcv ] 



^»f¥»r »nfN 

fefwnr ^-nr I w 

t%fi ^6 #tFfirf»rs to i >rtipr ^stro ^tnrti^ 

^TO» «rf^^ w >rTO Ttfl^ ^fllfi 

c^ 1^wt=r »!«^ ^sitCTtwi TO ^ti5t?r sTt^ ^fvrfiwt 

(botany) 1 wryt%, ^ti^T 'Q »T-^ WfWtWI ^ ®ITO 

f^wlTO TO^fe ^ I ^f%T >ii»r8^r w- 

cTOt^l5%i iriB»i ^ *ftCT I 

^ ^ *rttrjiir ^ta? ^FTOn fir^'hr ^ 

feflnnr 'q ^ *Ttft ir >« 

TO w >rffer ^ >i tl>' ^ t h i 

irtw, TO TO^t ^^*151^ irhrt TO w w»i« :r? cTOv 

TOhr ^ TOn »iN Thr; fefipra w%=r ^TOfinr ww 
TO ^sTtft ^^ ^rs ^ TOi^ti^ W9\ few ^ i 
sw fetro^ ^ ^ I TO^ CTO feft*r ifN*T 

«rtTO ^hsfTOffe TO TO I 

feft*r c?^ cTOr fTOa* r^twfiife i[i»r fefen TO « 
’ifcra WR I TOhr flfiTOftI« TO «rTO TO ¥c» 
to^TO cto TOi 15 ^ TOfe ^ I fTOi m w 
TOfetfe^TOTOI 

«iiftTOiTOTOi4W TO«; fefTCTf wrr mi ipfe wl«^< 
TO1 feTO ^ TOfw TOTO TO 

TOn fen?’tf® TO I TO^'Rn « TOTO TOCTiTOW TOtftv 
TOi 9tm tocTO Ictwto> fNfcr mwlft yTO TO^ U i 



^fc^ ft^n ^ti?i «?t5ii ^ I 

«sm ^W, ^ w ^ 

'fi »ri|i5f?r i^sr ^ ipi; ?wi 'e ’qtwW 

»rtcfc^ *rar i *nitww 's ^nsl^ftcn 

^fiwtl fe*?r* 'SfRsC’^tf^ (adapted) ^1 '« 

•nrffi?ihf 'e n«^T<rrpni m feffe*f?r ^ 


ot« 

> I *rhp^?r f% eKstaw ®itcir ? 

^1 •ficfif^fif wcfsi? 

«i <t«r w T 

• I '® UU ff fr T 

«I ^311 «tfti ♦ni^wwi ^ i fr ^tnl ^ 

*niwwiir ict T 

%i n^^rnff? «Kita%«l(V ? 



^fiir (Plant Life) 

4^15 ^hi I^ ^«fT sfW-fifftt 

I 4 ^ ^1%, nft«rf« 'e ifsR »rt%^ 

C^tArtffTORr (living protoplasm) ^ f^«1fll»f I 
C^rtC^srtaF^ “#t^C=Rr ^ f®^ (the physical Ijasis of life) 
wi ^ I ®q, ® srtftsr 

csrti^srtafwi *ffaR®i felicv «rtt w wtf) i <*1^ 

5i^^hic»rc»i %f|pr?r ??[r (ftar^r^ 

8* >$ 8> ) I 


(Absorption) 

feft? cnrtV c^ ^ ^t«fTC*r ^ cit^ to 

’Trtfti 'e ®?ieT ar^hr nwr cnNi to i 

^ TO I 5rftc}tt«F, ^TOhPT, *r^PfPr, ^t*i- 

Ito, NUTOPit^, »rf»wtw, ^ am 

ijn^ TO ®l^wlppi (osmosis) fiTfawtl y i tt t C»lt 
»rt^twT TO I 

c^ TO TO n(<^. TO c¥t!r«r(ftn «r?rfft®. m w cTOc? 
in'#!*(turgid).^ n«i ntin#tfiBr.TO^ tftcw to to, 
c^*r m, cTOn *Wct* tofI^ * nin TOi 

irm®*ftCTf' oTif wiin*ntni*nTWfrt'TOfi wn cro 
nfppr fTUT* IPf *ITf; tPT WTpl 1 ITO iTOtl CTOffl 



vs *rfiwr 

Ft^f (osmotic pressure) 
wiw TO TO^.’Tr ^rrsjFft a# 

TO? I Of »PF»[ CTO Ft a, "ft<n 'e *rar 

FfTO feft? F?*T *r?t< cnt?*i TO, PT^ FF»f cFtTO (?ra,- 

C»rt?F (cellulose) ?tsi ’TSf CFt? «rtfl? CFF ^r^hlil*r (as a pcrme- 



Ffil *lcn ^ Cftf (wi ^fii^) I 
CFt^«t®hl (oen WftUH-lll CTOF IWt 
>ll|lfeMIWS ((grtop]Mm)-<?1m WKF >1^ *l?l ^; 
urtfeti (▼Moofe)—cvim a tt ^w t ew i^flpw j 

WWl«*i (ae d aiu s) CflWl sttiC99; 
iinlv (piMUd) nff Frr< to i 

fH? CFITO FitMci lAeTOFWWiFUl! 

«FHFI1l^ltaEI 







able membrane) ^ 'S C*ft^’1f (nutrient) 

•R*i w ftfi f%TO «rm'« ^vs *ftc?i ^ 

c^«rtfii?r >r^t«r c^rrcfetsrrarpj? ftraWn 
*nr1 ^rtw ^rfi^ (selective 

permeability) I C«rtI^?rf3rCT^^t%CW?r «rc*fj CTf^ 

^ffe ^<5 ^ ^ '6 ^ c^rN^ 9i^*ra fin?T"r 

'« f5r^5«i I c^m enf^^ ?pn^ 

*rtfe® ^irro (diffusion) ^rftrtTN TO I 

'«rhBT^*i »m Tto c*rti ’rtir c^ c*re?rtr?i 
cvR ^ ^rhartwi 

cTO ^h\ ’ffrs ^ I cTO^ «rr$iT cro 

^5Wi c^ c®^ C¥Pr«rflk ^ '»ttc^, c^f? 

^rfsnt? c*rhrT ?pt err^ c^pt^tro ®f»nn ^ i 
C^Pr-s|«fn[ (cell sap) m9\ •nrtT’fil ’Ttft®^ 

(concentration) ^9[ ^Q c*tt^ TOT^ ^ fTO*! I ( 8^ ) 

TO’PI c^lwr ’ll® 

*^114 i *rfi5 wsi C4tw ^mh 4w i 

^tora ’Ri^a ^ ^:® *ft®tir C4lwf» niphs^n 

®tCT c^ ’ni4 I n i F 1 ® ‘ ^w ^ fe*rW^ to 

^ m ^ ^ nt®t^ (?^ ?pr ci'rf^ v( I 

(Tranaiiiratioii) 

^tonr *rt®i toi tMctIw to i ft>rN 

4fihn orti f^nrtcf oi uispS ^ rni ^r« ®w^ ^Irotw ®Wi 
'58rOT 'W TO ^ ^1 ^^wtf^TO?r 

^ «TO*3< I *r!lfm TO ^ cnOT ^ 

TOftW C^®rtfl ( wilt) *rc? I TO 'e TO ^ff^Itl TO ®tTO 
TO ^t®t^ ^ » rt < ff n ® : CTwftn to* ^ tot 

^(C*wi TOlCTtw ctPt t ctTO tow 



: fh'flwi 






*|fnrrt ^ c=raft5i1 w « 

f%f?hn *it^ I 

^ ^j»w ^tt5^ ^*rran 

5tn *rftc»T ^ ^\L^ sn cnt^ 

*ftr« I ^li8c^ ^5»i ^H^gtcsn 

CST^t^l *fC^ I 

^ft*r ^ror m ^?r ^?n 

«npf^ ^*ni f^?r to l ^ { cork ), f^f^sr ( cutin) ^ 

(cuticle) TOi fef%»nitar ^rMPitPsr c^ sito nfasih 

^*T *it^ Thr I 

«f9t CT“r ^rt% ^ ^ i ntTO 

•fani^ ( stomato ) ^pitb=r c^ nf^ «?»! 

I *fapmil ^?n (air cavity ) 

tnf5f*r5tn 3TtaftC=ri TO^IS 

?rtc^i w»T ^fTO^*r «rtpr, '«i«m wcini fwwi 
^lRw<i I *f«mCi|i4 Vi^fS 

< guard cells) ^ '« ^^'en 

f^wi TO I ^Il5 ^^rfhs nsRii few 

^prtBsr VI I ^c^tOTi ?i»p#lffe ^prasi 

^ ^ ^hr ^riHror ^ ^ i 

( fM B'S « 88 ) 

(?Tfe c^ nfiRtt ^Ktvs: 

t^if»rfT5 fe*nr f^lr to : 

) I ^lOTlOT (intensity of light) 

^ I (humidity of the atmoq>here) 

*3 I fe^ (temperature of the soil and air) 

a I (movement of air) 

8 I lffe¥l4 wn nfiWi (water content of the aoil-eoil 
moisture) 



IrJi 

VI ; 5JT«tl«Ttr^ (in diffused light) 5t»r *rll ^«iin ^rtCT t C^ 

^•rtii 

^mwOTT ^rw 

(saturated) ^rtf¥c»I ^t^tbWia *rfl^*l ; W 

^ ^ nfir I 

^V5l—^smfan 5rrf^ ^ nnr i cv^ws 

«!rTc^, <tf®r5 feTirf? ^Mwlbsi'a nt^ 

I 

sF^'V bf^Ti =^HCTtw nf? I 


1 

•KOTi—ftw *nw—iiftwiil 

Hai 5|’ •« I l. 2. *f^il1* 3, CTOTrt I 

Sficvs ai^ »n«fni*r5: *pni^W -wt iffufaRti, ^nwisii« 

Irtwl¥ >W3W ¥lw vm («lftrO«^ « 

Wl 

fkm c^ <pc« 4ic artcni^aitqiR wta^ *#3f 

i^Acvlm cftawicti 3 WI cwi ^ftwn i 

«t|pis iifa^*ww ^ oFigrtinii f#B amiek 

«l(M%<3 itncv I IWlATgKi ^HM U l iH 





ffwif wr—WPB ^ tfftw, ^Kn i w-n 

•mWTTe 5 t^ *rti I 



(^ jit II I ^f|3 *113111 fiF!»l I 


1—C3)^1f2rr^f I 2—*ti](ll^ (itoma, itomata ), 

2“*RinR^2 U^Wt^, 4~‘'5^ ( opidoimis ) 

[ L. s. s. KUifi^ ?»t*rnni pikw ] i 

grTC W t^ ^ CH^ (PhototyntheiU) 

CJFtCTlirti (chlotoplast) ^ >r??r W *t?K 

^ ^ »nOTt^w^ toi ^ 

»PW OrtWtflH ’frtsi 'e TOU ^tf^pn "rfwi, 

cr5»rti, c^rtiSsr c^ *rTtr^ to i 

•i^iJliiapiiJul£ <t ’V* ._ , < 7 » _ _ \ . ’ ’ 

■IIP C*fW WT*W^f WWfP t Top ^ 8f ) I 



frrt ^*i’ii *11^11 fiffi c^i I 

piWi^^, ¥rt*i aw cfiortfrir 

«iMcv ^ W9 ^tw w m I tliv ^Btfnr ^ «v 

f¥i«Ntii ^mnr aw^ 4^ ^ vtl-^vltv ft^ 

> [KudCiramsM WOODS 



(>) Frffl*rhN 3Ff^ ®t%-TOt^t®?I (carbon 

dioxide in surrounding air) 

(^) C3FtC?Itfw (chlorophyll in the tissues of 

leaves) 

(«) ^«lt^ (sufficient light) 

(8) ^♦P'Tf^n (satisfactory temperature) 

( 4 ) ^9[ (water) 

( 4 ) Cn\®T (plant food elements) 

(COs)— 

ifjtJf I v»r Thps f^srsN ^sr ^-TOt^®— 

«15*rl7:^ aftZ«F I *fC3j? C^3l«fPI^ TORI 

(intercellular space) aiWT (diffuse) 

^ I ^ CO 8 ^ 

C3Ftc^rtfiF»i-c^^ c3Ffc?rtsrf«N ^ ?to *f?Kc^ GFtwtf^ 
TO I (carotin) 'S ^ 

IfrtCTtfTO (xanthophyll) sitW ^ Wf (pigment) artC^ I 
C3PlWrf^ V| fefero (chfarotic) ^ ^ I 

C»f|T:iS?r (iron) ^ ^ Elites nf^ 

»r(TO^ «rcirt^ ^ ^ tor 

4^ c?rt ’r^nt<f^ TO! ^ I ^ ^ vBtir?Frt»i ^tonr 

^ f%i ^rfto tor 

«rtl8?i TOfrt ft® TO tos 3TO TOwr « TOr 
wWw toto nw o F lt^ l to ^tonr to TO*r^ 

^ TO1 TO I TOTO TOTOTItTO TTO ^tTO *1^ ^ filiW 

w TOrt TOT T<TOi TO I ^ftro ^^ t w rc f itto tor 



w c^ c¥f=r 

*nit»Tf% w[w ^1 ftf fefw, cwr 

ftTI-*n^^rrHft (shade-loving) C^ ^ TftWtV 

‘fifWWH ^ I 

^tWarl—^ ^fer,«" c»r. ^st^nrhirfir 

5rfOTfwc?f^^; ^*i5rf«in ^ 

tfki «•’ c*r. ^sH^rhsti 

»rt:«Tr4f>T^isOT ^ ’Tc^ I ^tn*it«2n «ft?r« 

‘Tfr^ ««* c»T. W^rfirnr ^ ?rfi i 
TO—twrt? ^c^tpsfsr ^ ?rl6 

^■s cnti^^ c*ft^ I 

c*ftT¥ csiWt^, CTO =ilicjlc'8tf-i 'e sRTOipnr finnrTO ^ i 


tpr^lfilll (Respiration) 

»N?N ^ »2f^*i ^f?9i '6 

^ c5fTri c^ 

Ni^ifaFKis €rn-Mh ^%ir ^ »rw ^ i 
>r^K ^?re ^%sFr ^ i =Tt^5»rt5c»nr 

TO ^1 5t^ Wi TO ¥TO5 ^»R'« 5t*r *rhr i 

>T^h cfiftt^tTOTO fenWrs ntc^; feftcww 

irffefe cTO ««jfe fawi ®ftr® ntPF I cTOnTO^ «caw w fwi 

feffe^nr ^^sjro c^tw tfefl cftcf i «fl tot 
T9 *Rpni3Bi nfr® IV ntc¥; to »Rdf feficn ^ n 
TOt^ntc^i 

ttnlfe^ ntJWfe^ (phyaokjgical) W ntOTtTOCTf 
feftrtt^Fftnfr®! nTl<vrt%ii TO«wffl^ 

(oodiaed) fl, TO ft^'«TOnft«T|l <W^Vfnfl 



-fflp ^ I 

ta^is *rr<ir^tft^ «rf^iii fw^t^ >T^»r jfanil 5(»rc^ 
®ifr^; ’ftcnrww'T c^^isrtar i *<1^- 

f^itsr 's ^sr >[1^^ *f*fK ^rw® ^ i 
■5f5c?w *rf®* 

'?<tc9iti^ Hf^ *ff?i^®^!n 5TNwf^'$ ^ •pf'N, 
a*i=( "T^irt^cn «f^ %rtw »Tr<i»® ^ i 

^fic?« ^fm «r^cn ^f%jr i 

®ip«i 3p® 

I nt®1, 'Q ^^"f, CW{ '6 

^ Wm ^^*1 ^ >6 «^^PR^^ 'Stf^^fl 

'aiw^f?® 3p® ^ I ^C*f?l Cf 

5fr*r^ir arc=T ^f® 5rf»rt^ nf^*itc«i ’sTf^r^i ^ 

«Ff^ 'Q ®in‘?^ I 

tl^fapn (destructive) ■arfiF?! ‘a^^ 

("i^iTi '6 rt®>rt^) « CT^n?M wipra ^ ^(%c»fii w 'ssrsf st^ 
’tin I ui^ (constructive) ta^^ 

^iNlSft® W n?K TO fefwni w (dry weight) 

ff% *rhr I (fwr 8t) I 


W%C^ ( Propagatioii of Plants ) 

^ »pw I fwafiif^® «r^ ^ 

^ ^ Ww TO I 

’ i^) lf*lH (Asexual reproduction) 

(^). C^ wmi (Sexual reproduetba) 

('*)’ Wi^WmKVegetetifb ceproductiott.) * . 



TOf|l|W»W 

^1 ^fSf^ rtr® Cf^ (spore) 

4¥ ftm ^; c^ «r^ c^ firfawi 

^ ^ I ^Tt^rt^'Ts; =?rTt^fhi, lart^'« c*f'e»n ftra*N 

^f«Pf 4 ^ »P^ Th'I 

W«l 

« «n^*rfw?r ^ ^ 'e ftspRCfl^ Wrs i{>fl c^ 
SR^ VI ; W! ^ ^ I JTO ^ I 

vm 

^if^ 3Rt^, fetor? 5T?%r #n ^ feto ’ffe 

I 

c^ ^wi fe1%*r •#h»^»?, fli^tarR, 's ??*? fe«,nt to, c»r 

»r^ feto? ^wap ap=R (flw 8fl» « 8i ) | 



RHIZOMS CROWN 



tuber bulb C.ORM 


aR •• I Utrels, ini»a (omniX *#1??^ (T«b«f), ^ (Bolb) <t ^ ?M 
? | W| fl lO|CT SIW ;^f I 

[HALL: ^tenUn] 






t 

^ ^ ^uf 

ff I fitter Ito W 5 * ^tlcfi 

«rcw^ ^ ^ I ^iTtwi 's 

st^cafftanr ii?rh» 5 i ^^«r «r%i Tf? ^sr *rw -TKl 

^ 5 iCT ‘fl^ TO^tB 

^ ^ ^ I 

c^t^ c^ ^fcr 5F*«r ^ 5F<r Thrt «r=t V(\ w ^ 
^’Ti ^ »rh 5 to ^*fT 

«^raic^w ^ ^ I '4^ TOT ^**r ti ^ 

^sr ^ST TO ^ <>ttC¥ TO ^ 

TO ^ 5 F^ ^n ^ f^:c"ffw ^l!n f^l ^ 

I ^ ’f#® ^ i 

cTO §fer nt®i^ c^t^ ^^us ^ ^fl*r- 

TOf •f'fe® *rfr<, CTO nt'^ni^fB, « cTO 

C^t^ (fern) | f<Ci3i ?3PI 

^ ^RcTO (bulbil) 3Tf^fc?rr<3 ^sr®r ®f=l=r (sisal), 

ipf^^ ^ ^TOntror f ^ ’Bi^TB? aprsr fiftil ^ ^ I 

'®;t^ ctt^ ^fic^ c^t^ c’fK ipi <^11 

»rwt^flir (cutting), WRf^9r«l (layering) C^t^^lT (budding) 
'S ^SSPR (graft) 'siw^ TO^ I 

WT^Ws nw^»iTO ^rWriT ^ ti *fig 

»i^ ciif*M ^?n i?ir I "(t^- 

TO »itTO*r$; b'-'« Ifv ^ '®'Wc® TO^fe n^ tti¥ i iji 

®«.*ftTO?r m ^ “fW^TOs f<pg «(^«f ijtlBr® 

^ 1 151 1 ^rtiBf ^t% vi 

ui^ 53^ ^*nr ^ I ^'eTO^^tiBw TOtro cifnt 
^ «if^Ff^ TO « w^ tWro- 

TOtc« sri Tfir, c>r »wt ^ttos ^ 1 



1 


^ »r^arf ’^rs 

; ’vtwi *f1lt« w nWw 1^ I »npr 

fetonr c^ cvt^ TfC'S^r »r?c5F^ “ra* 

HW^TO ^ ^«.nt?=r 2mt*fT f sir) i 

sfW-^sc—5ftc^ -rf’ft^^ srtfef f%^?i -sTOT 

5V?rtwt^ ?W-^»pr ^c«i I ^ 

^ ^ ^Fttert arf^ 

^cs ^1 ^ ^f^srsfc^ f '^fti^ I ?tn- 

^pim ^ ’ri^ T®ff^ ’iRf?! m f%^cir c^ «fOT ^^tisn 

i *rfl*lt*l T^ 59^^11 ^ 9 \^ 5T^ 8J» 'Q «•) I 

c^-^sj—c^ ^tt■c^^ ^ \% 9 [ 

’ttc^ ’^tTQ^r ^?c«i ^rWw tr*F *ri:*rr »rf5f^ 

?FtRl CFT^-^eW hsrrf^ ^ I C^ ^51 

i[?r ^®Wc^ »rt^sf (scion) c^ nti^ cmi 

^ ^ (stock) 511^^ I to<l n® 15»! 

»r^^*r cBT^gi ®itfyr?i <^1^ «rtwi 

TO I ’pi ^ « c*rN^ TO; 

*ft®t^ ^5wti? nwM ’frTO ^®5r 
TO I *rt«rhi*r® ^rro %« C5t^-^»pr 

(shield budding) ^q i 

or 

5R1 ^*r ^ ^«Ti ®9[f® ^*rff "TNi 

^Ti ; =njpn §TO?r ^ sn i f^tfl® ^qft 

^ ^ ^ »!^i c^l»nn 

fI ct I c^ nt®ti TO TO ®W?r fti to 13 ^ 

TO ^ I ^ 1 % TOtni 'fl¥l5 T ffes ^irf1%®1 if 

TO^TOTOpi ?5»!ft ®r5l®»rc«(T j^ftilf^ ?3^nfc 




root Cutting 



3T£M CUTT/NO 


•THtW 


^iwm 

*rw^»nT 



LCAF 

V •‘'I fiwn 


CUTTINOS * 1 ,^ 

^ *»R ftH VN 


!> 


TJI 




[HALL: 








?rr%i f*F<2r^OT ^ ^Ns f«it»rrcw c^»ri ^ ^^apiw «fww 
I >wrt^ *mr ?j3^»ife ^%i Pnn *rN ^ 

i ^Ti tos I 5r^ fkar 'fli 
firtapThi ^ (?r^i I 



f^itc 8»| *rW-?Filw?l 5^ ^irl^ll 1. 4^15 *l1cai ?iti5 if ¥fil»l "fW 
^fii1 cf-e?! I 2. »it<t?( .fl^lB «i?»r s?ti5t® aim ^nrtcart 
I 

[ L. S. B. KUMAR iff t H W C>it«C 9 ] 

(*ri^) Wtii 

^Flr«i»Tfi(^ ^fhi ^ar ^5!rtf^ 

jfftiR 'e *r^ CBt^-^nnr Mti i cFhF-^^r c^ 

cvl^ (»i^; wi ^>8^ c^ 

^ I *lWl*r5 Frf% «nFhr: (^) fiw-^ir (tongue-graft), 
(^) C#tW-^*r (wedge-graft), («) (saddle-graft)« 

(8) tf%-^fnr [rind (crown) graft] I fiWCTtV f^ | g c ^ 'T'ftipr 'e 


^ >6 W (thickness) W^WHr, ^ 'rf'ft¥»ICT 

JirtiR >8 ^f»r« c^n ftfw 8WI 

^*taf ^Fttet® ^ TWl^ 
C3ft?l I *1^ ^ ^ ft?1 

^rrT®>f^ * w.*nr 



fsai iit €. I irrti-^»iOTj i nicin iWl ttftirt ^ ^ 

^[linil WM ^ (moss) ftll ¥fw1 ffrtN StW 

fwl Ftfrsi cwn I trttwi fw?! (^ ipi W« wm 

*w "iwtifcv^fts^tcn ^tlftrt artn ^ fi I 

[NAIKs^tN^lf 



^ CTk ^t*f^ f^TI Br^tfil w»i« ^1iiprf*RF 

I »r%i=ra ?^»rof»r fK "TKi ^ 

c?f»iw ^ ti fwTi dn %tj 

(fwr s?^ >6 «o) I 



f(;q ;il«^ <) I «!¥■«?•« bwtl ftfeff *1^ i ^Iw : I ^fe? 

^f»I, *W ! fSjfS I ®IJPJ: ^MfTtCsr 

[ L. S. S. KUMAR iil[t»rnr?l C>lt«?W ] 



J ^ 

,1. fir^^ipi. 2. rttir^i a. itf^-w 4. fTt^-w 

[ L. S. 8. KUMAR lif W lW C^tviV ] * 













feai m «o I ^ln^? jjsBft^v ^fewir "fl*!!? i wN cwt^ 

^li»l ^5T«! «RST »n«(Ht5 •5^ »I1?|nT»» 

[ HALL ; •Ipflftr® ] » 

^=*r, W, *ttti-5RT*r, cf[t-w '« ^ 

3T^^t5i's hfnij 

«rt« I ^*ft? ’(t^ ^taii 's^r®^ srwtit «2r!rtc*f 

>e ^f5iTfn*i »rWr^ w 

I 

^ ^'Ww?! C?Ft5r C¥t^ 

fetonr c?^ ^ w 

^151^ cTOi 5 t»r *rrt ? ¥r«aw w ^ ^I5t»r 

^ ^ «i !ii ^ ’Trt I 4 ^rarfvn ??Itoiw ww 

^•iw? ^iTOi iRisnr JrtfrtT w ^ ft i ®iww iRWi ^ 




vii^ c^ >^l^ «ii?r^ »wr »rk^ i 

^f%w?r cas^lfiwr^ 

(Clastificatioii of Plants) 

3T^»T mt=r cai^i’s ^r’f ^; (>) 

SftW (cryptogams) 'Q (^) *1*1^^ (phanerogams) I (p'rc’Tt^ 
oa^ ^ ^fr’T 'Stn ^1? : (^) (Gymnos- 

perms) 'G (^) (Angiosperms) | 

^fs? 

I 

I i 

(^art^sf ) (c^ ^fic? ^ ) 

__ !_ 

1 I 

( ft'SrRfil ) 

(yeast), iart«F, cns^i, 

G ^vfi^ I 

(') *rf^ (pine), (cycad) fiff f% 

C«r*hGpyjf^ I 

(^) ‘ill car%?r ‘ii^r^ 

‘ill C8r%?r I ^Ii5 

«fN caflir® Gff ^ (^) (monocotyledons) 

'®W fiftWiiift (dicotyledons) I «fl| ^ cm^ 'fifift^ *rK^- 
^ tlW OTGH l[|n (flu 31^ «8 G «t) I 










sK c< I ^ ' 





(; tftsf) 

(^) ifl’-pfe srf^r IWtsr 
W i3i*i?^ *rfrf‘rk¥ 

(v9) ^ ^ 

'QB?^ ^ 

^ I 

(8) *fsf f%wfR?rf>T 

(«) f?5T 5n '©f«r^r^ 

^ (trimcrous; 

(«») (5rff3i?Fi) ?ff^ 

(Vascular bundles) 
^f^iffi?'® «fc!T ^^sri <rfi*F 

9rfc^ I 

C’ft*! ^f% (secondary 
thickening) sri I 


fWlw^ 

(fe?f!prt ! cwf^) 

(^) TO f^afnw ««itt^ 

(^) 551^^ ^t<Sf RTt^f 

(^^) ^ ?rf!r <ii?rN 

5FC51 

(8) n^r ^tr«i^i f^?itt^«t»r 

(«) <ari *ffF Ti 

(pcntamerous) 

(«,) (srtf^^ ) 5JtRi»r 

FiFf^fa ^t^rtpri 

^Jtfel’r (cam¬ 
bium) ^tZ'^ 

C’lV'l I 


«r?ftF^j3Prm 

^rtfe rf® *t?t< '6 m ^F%f 

cw^u ^ *f*ft<^5Tff^ ^>r^c?nr«f, ^•-2Wt^=n •stf^rfapin, 'e 
®R=r-fetl? ^%i ^rtr^ i 

^CTtfe^ ^c^rfpi^ ftin ^ «r»r'« 

^ *nrW^^ ci'rt'f ^Ffwn ^rtrf i c^ fiUblcas ’itw 
^i"*ic*ilb*ii ^^t'8 *f«5iff5 ^ns ^ 



*f(Swr 

^f^t?r ^ 'e CTNI TO I 

^'« ar^% nt^sF *rvK ^ »rv3f^ i 

^5r ^ I fir*ii*r c^ <rt^ ^^s^tfl ^ ^ 

“T^ I i^sn *tTK«t»Br 

TOt«R ^: (^) w\, (^) ^t^=r («) ^^tr»it^, (e) 

^f*prfafl'« («) ’T^«F ^ GFtarf^ I c^ cTO 

«f^i *ffc<r sn i c^^srtar 

*t#5ii »r^c?pi*i ;3f?i^ is\^ ^aii ^ 

^1 »r+'«rrpfr^+5!^m I ^cro "t#iri 

TO cjT®^ ^1 TO nrK, c^*R C'^rffB^r'« 

c9^*nfK« ^fpf I 'Q ’fS^sI ftc^ 'srTO^ ct^TO 

f^sr, ®f?i «rffs5 c^rtte 
»rf^i »ii^^^TOf*fK cTO, fsf>r 'eTOJif^ 

I 

*f® 'Q ^ilsjc^nr ^fi'f'e nr^t^trr ^prif, isrTO ^rfropr 

dT^ TO'« onf I fecTO ’rt^^ 

^tf^nn “rf^ ^fli^rf? ar^-?! ’sif^r «sf?[®i to i 

f¥, ^^sf'Q TO^aRl I 

^af?f TOJW TO"^ ^ *r«f^ TO I 

^apaf fefcni fro^ cwT TO, *n? ti f^fm 
2F%i cTOi ^ ^ ^ I ^5tC^ 

^feii f<f^?rfirTOTOW ^st’iTO, cwiTO- 

^'^y CFT^-W, TOl-^F^ TOf^ ’aRTO TO ^ I 

^foni '« ^WfwTO >rTO» ¥flTO tcTO 

caito t^wg* ^1 Vi I 


<SW 

» I gflCTfl r^« 1 t<l W W W W T 

RI %%ira vcvni f« r 



«i kftr^irni4int«4tT!i f<pt ^t*ioiloj « 

• I tto •ItV >imi iMVI jRtAit If r« ? 

*1 inNi fiifQfst I? t 



( Chemistry in Agriculture ) 

nh ^ i 

(element) 'e (compound) wtWl 
’flS^ I cw 3Tt*rfii«i m firt« 

'« GFtf^‘«rtc^i c»ftt^ 

c3fW^® i£i^ c^\f5|^ n^K 

Hitfv I 

?^«rhl ^W ?;^t^f^*f9r*l «rcw«F wlw ‘^^15 (symbol) 

wtwfn I (sodium) Na, c^-ffn^C^ (chlorine) Cl 

C»lff^ C3Ft^l®C^ NaCI ^*r C9l^ I 'STf^ 5l^{5 

^ C^ftsT Wf I ^ 

>r^ aiW's *iwK i 
»r^c-it*f=r, fef«? 'e ^ 
c^\»i >6 n?K ^wr^sn i 


(Chemistry of Soil Fertility) 

^ «fti ft*n rw ^ ^ 
^ tfrnrW to^t j ^ ^Pr w ^ ^ ^ ▼stot 

ai1|« TO^r I ^llSrs c^ *ff^ cw ^ ^t*wi 
wTw c^ w fe=i ^ ^ '®t^i ’jfwtir 

*rft< 'e -ll^ljlw (nitrogen) to=W TO >IW 



fhfci I '«to firf% toi 

‘ill ^ ^[’pfN »TTOtiC ^flrsc^ f^=n c^ ¥f^ 
^f»ic« ntCT =n I ^1^ ^ c^ 

CTO «t^ <wt5 TO^Iin.’Tsr flc^ 

*rtc?r ^'hff‘1 <yR% TOrs nm vq=r iftw *h^k ^ to 
*fw <?rtfln ^Ic^ I 

wf?5r TO c^ tfc^ TO 5(1 ^fesci TO^sr *TO 

ic^ ‘ii^ TO ip#|5r ^tlc^ I TO cnt^ 

TO >rr<'« ^*«it^ (compost) ^1 ^tm ^TO'*r ^CTti»r 

nraRi ‘ij^pii <£ri% ^s( ^t^csn j\^ | 


^TOl (Maintaining Soil Fertility) 

^ff( srtfe, '6 5(^i^ ^ 

csiVw^ ^rw TOiti*! dPii TOfi i 

TOt^ ^Ic^ ‘ill ^[«w ficn >1 ^^f9®(n TOtir ^Ic^ 
^1*1 f^nf^f^TTOw till ^ <rfOT ’iirfeR5 ^prt 

> I ^TO«r ^f%TO nirtc<ir ’^t'stf^ wv 

TOi I 

^ I ^cf^'STTO ^jl’^ftf^m ^t^si'ci^i srt^c^tTO to 

(ffeisr sr^ s^b) 

\9 I (compost) ^ ^C??r (animal manure) 

ercTO(f^5r^ ;, 

81 TOtifl^ »itc?nr «fcirW 

^ =1^ ^ c^W cnrti TO, ^WJ c^t»ift 

TO «iTO?rt sitJifi«i^tf^ «r3lTO *8 |to 

<Hhwr TO ^ oren ^ * 



jj% 'BtflC'sfl »tftw 




ctW 

(tieiv 

(carbon) 

(C) 

(magnesium) (Mg) 

(Hydrogen) 

(H) 

(iron) 

(Fe) 

^f%r«Fr (Oxygen) 

(O) 

(manganese) (Mn) 

^ftcSfWpr (nitrogen) 

(N) 

(zinc) 

(Zn) 

(phosphorus) 

(P) 

(copper) 

(Cu) 

(sulphur) 

(S) 

(molybdenum) 

(potassium) 

(K) 


(Mo) 

^Thnf^ (Calcium) 

(Ca) 

CTfiPT (boron) 

(B) 



OFtf^R (chlorine) 

(Cl) 



fsai m t» I fefeam ^wi (nodvie) i ^oni 

tjtflWifi «i i ^c BW w ^fnt fl?1i i 

ftps •jprt^ (Inotrae) t^XlTI ’Jfl CWiCTi I 1. "fWI T^T, 

*. 8. «Jnt>l ^ I (EVAH8 ) I 



«rti>ri ^jTR ^ ^ntc»rt t%f ^liwfini 

cm ^ (firfw cntfhr Wlr) 'e ^ci¥ ^r^ti 

^rf^fjgfln iiti ^7^ ntw i «rt^ ^^tt- 

c^ l c^ ^ c ¥ wit «if^[-i ^firrs *rfw, w ^ cwr ^ 

^ I ctW ?rt5 ftrs wnrtf 

I 

Htfer 'Q *|Trtc^ R«l«lWf to 
^11 cwt^ «R^ '« ^ ’iN Ti «nnrff .^i ^Ffta 

•fitr® ^tw ’Thi ^tfW ^ I 

<6tiic^ "TOT TO «nr c>ft»w^^< tot 

sriti^«R (N) 'Q (P) •fft’rft*! ^ttrs ^rtfW 

^ I n^tf^ (K) ^*niiF5 ^ *ff^tii w ^ I ^tro 
WC»R ^ ’Tlte^ TOT (CaCO,) «lnt*f 

^1 ^ I 

littiitorw *ft^ ^?r® »rM7i*n5 »it*!C¥fe 

[(NH 4 ) 9 S 04 ] t^tr® -rsw «rhr ^••« w 

=ittctliw=r (N) ^fti:^ I ^Tfcartlro artnc^ri? (ammonium sulphate) 
»rt»iTO« ^rtt^ I tro I TO^ty^ 

^ *r^fw c^ >r^ =rftctfc«R ^15^ >rt^ to^ ^tot 
( urea) [CO(NH,),] -PSfU sc ^ WlWttTO 
^ftefet (ammonium nitrate) (NH 4 NO,) "fTOri WW sTft- 
StTO^I TO^ W CTO1«* >rfnr pr (CaCO,) 

cTO W ^¥1 

^^TtCTtPiW (NH*) « srttllfe (NO, ) arf it i wt 

W? ctrti ^tro nfCT I WfT ^w citft« ^ tWn 

^Thrit^ wf'w ^iri CT t fiTO (NH4) nftNl^f<fi mm i 



s>i 

wtiw Tt^ (•«**»« p*"** 

phate)-icn> irl^rc^flCTW^ff I 4¥l5 irf&iT nfW 
W «Wtl W^[C^ (calcium phosphate) ^ftC¥ I 

Tttff ■rsTOi ^ ar^i*hr ’prm^pr ^ i ^rrti 

^ »rf?r fi»rtc«j ? ^ ^ meal) 

tNr I ??IT^ tft (tri-caldum phosphate) 

[Cas(P 04 )a] <fwf I -r^i ^4 i 

>ft» *I^PnR »rhwfe (potassium sulphate) 

( Sir ^ K,0) 'a *I^t1nw C2FW^® (potassium chloride) 
(«r®f?n f • fit® «*• ^ K,o) I ^tek »pnr *i^- 

Prssr ^ »rfi ft»rtw ^TOt?r ^ i erti s ^ 

K*0 ^9*^^ (CaCO,) 4rtr«F I 

^P7liiPfi[H »rCTtw 5^stci^ ^ to 

ffis[fi gsrfnto 14 

(CaCO,) ^ I c*rhptCT1 gsrfnt^ ^ •lt«fl 

^ I ^FTN^TR (calcium hydroxide) [Ca(OH),] 

« Wt»lPlW ’•Twft® (calcium oxide) [CaO] «rtC¥ I 

•itM (Soil Testing) 

sfto ^ ntol « g=r efcirtn «Fto ^ m 

iffti srfivhr =»?5n *ri?Ni ^fhi eror spTN *rh8it ^ i 
«itsif® isv efCTfir 

I *T?r^, ?it«pT »nRFt?r '6 

^wsf »r^wtf5r®tir cm n j WWft 

^>ft5=rftw Htm 

vyrtirP? ▼fihn ^rfTfari i^wwf mttonsj Tfto to 's 
fw yg ^fi TO ^ yfitociT »rft« 





*ff5w 

^rflc^cf=n niWffti i«ir^ 

^rfrB ^Wr® R«rc=»« wt^j^toNc^ ^ frot^r 

f^RtfCTT ^sWdr w% ffgf t? 5|^*r?N^ 
^FTftc« *fti?R I gflTO gr<ff^ »f>iw t f>t 'e 

•rt>tftw ),'e p?nr «iCTt«r?hr^ w »R*(t8F5i 5i»pic# ^«**nr5t^ 
cm-i cwn orssi i 

^^1 f^wwm ^'»rt^, 

’iH nt^ ^ ▼*[»! «p^rfi=n #rrci ^ f¥ w 
ntwn f^irtc^ f% 

^ fiCTb=n ^#1 ^rtttln TO=n «rf^ c»r^, =n 

^ ^ Pl'afl^ar, 'Sww f^C^HI ^ I W^T® ®R»!W 
sn^ifeCT ^?ntto»rt^ «rCTtc^»tt«ii ^t^r® 

ntwsr I ifftr® c^ w»nr m to iSn, ^TOiw Fffro 

TO TO 'twc^ aflf3ir® I ^w 

TOOT ^ nfiFfi TOR »rR TOW >r^NT 

Rtc^ froi TOtJRto® «pRi ?TO5 I >rt«rt®TO toot 

^ ^OTlTO ^rw® »rl® TOtpr »<to fiff« 

qtOTl^l^ TOR^ «rfTO IRI ®>rhRft? ^ fTOR^ 

<fl>R TOtft^ TOR ^ ^ra?" 

^Thn *rtOT I *rtTOTOr ^f»wt®t!r *tfNW^ 

RtWE I TOf® 5J^ti=re 4^ cror i 

OTOT fro fro f ft ^frotft^ ^rt%TOr =w?n 

sT^dfi^« vsvr\4U TOlrot >r"^ ntro i 

fttro wTOnOT RWTiTOW TOfJ ’TRtV •ftw TOTOr« RCT 

OTfttlj® «tTO S 

ai?rti|f^f«TO^irt^f^^tOT^TOIJTOf«, TO ftftro, 
irlfadfTO (texture)'9^TOni<Wtt^ ^ ^JTO 
^sTOi»iW^ftic«^i wft^TOTO^^^ tJItb ftfro 



fii wf^ 

»•'flTORT WffHC¥ >• ¥%1 ww ¥%« 

^5t^ *nr 'Slew ^PS?n >i^«n ^flc^ I 

^ I ^uspf ifft?r 4fST^ 9^ ffihn 

»flfi5 51^ flw I ^ 9i\^sm w >nF cFtn, 

(auger) f| ^ ?rr^ «(tft 

TO flw 4ffe fl ftc^ ^rWifre ^ 9\K^ fin TO i 

« I fF% TO W5 ^tWif 3[^C^ »\tf»! fTO n^gli Tg tf 

TO^TO >rf’rtft?r 

ftfwfn TOar »r^TO f%i ntOT fi »«iffe *fflTO 
fITO^ ftro?^ ^^rorn TOn toi ••• TO 
’©TOil »ilf IB TO* ®'^'® • 

81 iff^finifTf ^ ‘iilfn TO«Pt CTO *i?tc5n 

TO^, iitfn, TOttc^ Yf 

TOif fTO friB f^TOI *I^TO ^ 5tTO =ff I 

« I 8¥fMii TO TO»l TOftro TOf TO1 

^TTO ff^ ^i^*n ^ I TOf ^»irtTO *ni^ TO! >i^TOnr 
TO I 

^I f=T, frMI^'eTOTOTO*RiTO^f m^s 
»r^TO^5fTO=fi I 

11 5i?piii to; a?«n TOw (?r®fn w #ftf n(f^ ^ffcf 

I TOn? fTOsi itft^ w f(Icf fiw, 

OTff itTO w f ftrs I 

VI fTO^ nf^n (TOtm «•• TO) toi 
•rrtt^TO W »flftB TOTO TO^ ^ TOTO To ^ TOcTO^ 
TOrTOrsf^ I 

;»i TOsif TOijf cTOf 

ffef I <nflB TO1 TOffecf TOIwi cfl^ cft^i TO ^U9 snprt 

f TO TO1 tM*T TOr» ^ I 



I ^ (mfonnation sheet) ^ 

^ I ^ 15 ^ cwi I sfisrhr *nrtrrt ^ 

^%hi W ^▼tfe ^sWr f^nr i 

mitt (Saline Soils) 

nfww fh«?i, ^8 *nii9f5d e c^im\i 5 C8?»rti *rli5 c?^ 
Thr I w «Rftir wf^nr ^*rc?r ’rtn ^ =n ^fer »r*i 
^Ff^i Tf^ *ri^ ^ I ^fei 

t 

«f<ft^ w*r?r firm's Thn^<tf?n5^i »Rm 
fitter to ; to ^ to chi^*i 

TO TO cfN*! =n nt%i sihn Thr i 

«rp nfl^rtw to ’ffer 15^ ^=5 

I ^ TOf=wH^ ^r?ri ^ 

TOPi'hrt TOi ^"hr ’Ttfe^ spr*!^ 's 
Trti 

8ft1^ TO*f^t7 7ll*l (Factors Responsible for Salinity) 

aiti5?r riTOtil TO f^^rtTfsT ^ : 

(^) 'Q TOTht 

(i) erer^ii TOlHWr 
(«) TOPn5=r 

«rt^ TOw?r trhr '■rro c«iVTO?f*i ^rfrof? 

^ =ri I TO»i '■iTO cwr ?r, ^t^- 
mme c^ I tnr 1 to 

^=T c^ *itfer to ^ ^»[mf% 

«ftter TO1 I TOiTCT ^ »R*i c«i^ 

^ ^9tr^ ^finn ^ iSr® srf^-Jrfrilij #n 

Ffinn^i ^tcsr^^i^-TO 



5>l» 

^ wf|«i wiiUi 

?t#v5i, «rf%^ 

( ^ C^ ) Pl^l-lWfl WW ?H^ I FtftP^Tf 

^l^fk CTt® fiv^PlC'® *w ^<rtf¥OT,> 

f^vrPrs w« «rr<tjw »R«i 1R1 fii 

«rfi»r ^ Tt^t »wi yr 

«raiwt^ TO'Q wf^ 1^ •lft?ll »WT 

PTB^pi ajr »i5i«i 5n ’«ttw I w ^tn »•• 

c^ln »i^ ’»rr%»T (?iB^ ^ I 

irN«t7 irld (Reclamatioii of SaUne S<^) 

TO »iNf^ »j^nt*fCTir ctHto 

(leaching) tfffewi af^ ait=W^ ^ api fsi^HsT I 

«F»f^ «fw.*frv b-i* ^ ?rff^ i 

Tnstft^'str^ af?ifSivhf:5!?i f ®*(tnr aw ^^Hi?nr 

ar»ift^h:5f?r *r!i »p[*r®^ i 

^•^l^=r« TMwtfrsi ws TOtsR, c^Pr «»»! 

art»i»wm^*iH bri 

»PTc*rir *rf^ti *rpsit*i toi c*rrtJl 

^1 ^f?, (TT^R TB BfST TOt^ «-«-% Br«r 

TON ¥51 ^¥t5 I ^Pirs (neutral) q5«l RWfW ¥tfTO 
BrPr¥sftP^¥%i ’f'sk RSTt^vB JTNhr 5rfTOT »W5 m 
R*Ntt^¥%l ^t5*l5 C5^¥5»l «rfap51 RTO*r ¥51 ?lf5¥flR¥ I 
^ 55 »fNft5J C5¥(w FN ¥51 55, C5TO 1^55 §*fl5^ WsWI 
C¥pnrt^ •Rltlto R*Ntf5^ ¥51 5t5 I ®ff55t5 IHR C5 5fi5 
«rfl?r ^1 ^ ^5t5 ¥t^ ¥ft«f 5J55t5 ¥51 5tl I 


.J.Ji 



^f4tC*l •W*HTft^ F|^ ^wf% 

»r^R ^ ^ I ^ (), csFt^hi (clover), ^ er^ 
TO ^W8 i 

VtiftV iftl^ (Reclamation of Alkali SoOt)* 

»ntec^ ^ *r?t< ^5t?ic«?r c^ m 

«rft?r ?R I mfe *ft«rt^, ^ 

«rm's ^t'SF^tw vfsrNr ^ w»i« 

fn >1115 ar'<n ^nr I 

»RPWw 

( Gypsum for Reclaiming Alkali Soik) 

farwr (»rtnw^ CaS04) ^FtShr 

^ I ^ ^TO, 

3T^sf®i^r i ferocn wn c'rt-'Srhr's ott 

Oft-^ jTtfe ^ C>rtfw (Na) ^;8* ^rtflf JTlfe TCSf^ 

»r^rTt«R ^fln Ttir i 

f^*prt^ «rnmn sff*r >r^nt«R ^?n ^ ft?r 

^ m t^?H=T «imi ^ 3ftf^ I 

nftwtcw srffeiT v!)^ 

*raWtTr ^sffsriThr 

tsrr»rtOT tow ^ c»f^ nflartn^ TOtn TOr$ ^ i 
»r^i^«rc=w ?rtTOf^^ farai TOil ^ ^ti i 

^rtfec® ^rTO=y nfiwtci ^ 

fsrf^ (compact) JRtfer %! 

w TOW f^c5? «rc^ Tots *ftt? ; ^tcart TO’rijt 

* ’llfNr ’Sll ^VlClS Aagarwalp A. A., Altali SoiUCim B§ 
JmIohmA Indian Fanning, Volnma YU, NamberS, Deoember 1987* 

Indian Oonnoil of Agrienltnnl B —ea —h , Nav Delbl. 



vm 9m\ M 

'e feftcwT ( root zone ) W?t ^ f ¥OT 

^ife «ltfvfT'« ^ ff wH 

^ «ir) I ^ ?[f| fiT, 

c«F^ ntw I 



Cr I iioni ^ <S«t« «If<l^«1l1 (salt oonoentiation) : 1. SRl 

ft(l=i. 2. n««i siv ew »wfi irwtw (••>•/.), 2. "w^nl 
«W *1*™ ■r5i?»r (-oi-/.), 4. wii . 41 F e« «toii 
«rwtn (••V/.) I 

[ WEAVER ! *p4lw] | 

wfJhr Ntte® faf^ntc^w a^^lhr (Ca), ^ 

c*rtf^iWT (Na) «rf^*Fr to i ^*prt^ toi w to 
^ wn 5^c»f c^itfTO (Na) ^ w»nr ^ 
^ftviTOi Hlfe «rp ^jt»if^ <TO TOi 

TOwr^^ ?ti5 «tfcr 

TOt^r I TO wf^TOv »iTOi nfiRrt 5t*r TO 
^ *fftTO ^??r ^TO sn {ffei 5Ti t:») I 
fwTOlTO TOhi JTfteir »r^wtTO toMt TOTO w wiro 
iSeabania tfciiteito) TOtC^ >1^ TOn TO ¥11 v|tm I 













*flSRr 





<w 




*wi 



fw»|>ilCTii a»;%r 


orlfsw 


finmi.i ft^(c.S04)ft»innflJrt^i|fj|5nt,|,^, 

[ALDRICH »nd SCHOONOVER ,•- l^jcs *ljnifV3 ] 


CTOT«l^^FfCT, C^3pf\ f^*Wl «fwtin, 

«twfcn, 





CT wfWB C¥l5r ¥11 fW 

¥tfl ¥rc*f¥1 ¥ftc^ bl^Wi ¥i1¥ ¥f¥ 
lft¥1 *t5¥in 'air «t»f 

** :»' *• 

«f^'«%rarf¥ “ iv 

af¥i c¥ ’Ftfhr ^rriSrs Ffe»pr ¥»i¥ <rl¥rt H^fTi 

'Sb' \5l5f ^ f^¥tPr -n5¥in :>*» 'BW lf¥ f%¥ ^ ^ 

«fl¥ar firtrrnf bi • wK ijf¥ *rfin* 

¥*W f2Rl¥¥ 

(Selection of Crops Tolerant to Alkali) 

^1, C^, (asparagus) «rft^ ¥t?r- 

»if^i >2rti w «r¥lii fn>i 'e ^tw, ¥^i»rk»!?, 

epf^, c*l^ ¥W4 *rf¥ 'B ^ I 

3;^ 4jl^ C¥t^ C^C«fl^ ¥tl1? C5rf*f*l ¥?n ^ft'® *111 

^¥t*l ¥^W?r 15t^ ¥I<IC®1 *ft'®8:1 

¥hf I '«rf^¥ ^¥c*i «r'»rw ^wr ¥%i ^*ni ¥N- 

¥^l»I5r FT^ ¥31 I 

i£l3C9l¥ ( Chemistry of Plant Life ) t 

'a¥^t'3 *nsrt3 igrt (embryo or germ)| 

3*tr®r3 aTf¥^ ¥hi, rt^sart3 31 ^ (starch), CfiftlSsr 

(protein) « ^fsrap nrfflf 3t3l I ^'53 =f^»¥¥ (hull or 

seed coat) 3t31 npff^ 3tl¥ I iBim ’IWJ aTt*lt¥ nil*rtW "T^ 
(sugar) ^ (oil) ¥fr¥ I 2IM 33=r ^f¥ nt^ ¥tt¥ WT 
«f#3i« ^s»r TO¥f3=r ¥f¥ ^3313 ¥C31 gim Fttlfirc¥ 

* «wstales ^WCT't'BesI >•• etiTiffif^fkse^fisiTO I 
t >Tt3l3T 2(31 7l1 t^StCl i BcfiM, Erwin J , **Cheniiatfy in tit Com 
Field**, Better Crops with Plant Food. September«Ooteber, 195ff« 
Amerioan Potash Institute, Washington, D.C., U.S.A. 



^1 feUf n^sn 
»rWc^>rtl8^^ ^fSnf •firK w ^ *rt^ 'ajfrt»itm 
-fl^s? »rWi’w ^ ^ «nr5 •rif^wc^ n^ ^ 
^rttw >rWi^ ^'e ^ 

's ^ =rNt«f^ f#Thi ^ 

srtftii ^ f^tf fwn TOT TO, 

^ 45?^ w ^wras irf%i 

'Sf?*l 4W () I 
^IJta *sp'd 

'»i%TOa (O ) fiif^ #n ^K=r (CO>) 's 



«t*Wart, ii»i « ^ ^*1 flwi 

8*1011 *filwlT UOTT iwj ijfs ^itwt -iv ’fl’i f8i8 ftcn fill 
cir«il ^cc I ^ «ifiic«cii «v m*n «(^to 

>81 ^f8 l8w *tlni I «|C^*llf ^ lOi ITCTl ^•Ici 
• iif(lii^OT*rtni^i toh^N6iw 8 w«^*ll8»!cfi TO- 
TO1 (8«i8 ^lon CTO^ 4¥ I 


[Nabatanan: 


a I'? 




iprtw fiwi 

(H,o»rv-wf^ ftv 

^rttPin’ w n#?t^ »i?pnrf^ 

■r#?n ftrcnf^ 1^ »nsft^ c i^ti ^nn^irf« 

^(\V9 TO I crsTO TO TOaF^ 5TO 

i^TO ^rtWF I ci^'hr siws »r^ to 

an*lhr, ^ TO ftn TO^ ^rtiw TOfapr f^iir i C¥tf 

TOwfe ’iThf ['a=iaft^ (enzyme) ] €W« TO TW C^ttfBsT'e car^ 
♦prt^ to ^t%*f Vfliiit dl^'l ^W I 

^^t'9 ^|C¥ 'WW Rn t%J 
»tR«5 ^w *f*rW« TO df^l^'S ^ srPTt'Sf^'hr f^rfir to <ir^i 
TOT I 

■1^ BFtTO?r (ozidation) TO ^ l1^ ^TtTOT Wi 

^5Wr ^pnr ^<ffTO ^tfen f^ro •w- 

'©Rrc^ TO-r I ’FtiB nar «ftT to 

TO^ TOtC’f^ f%TO *nLaf 5«PF (pigment-chlorophyll) »rft^ ^ 

'»ta[k‘fa fen? 'oitiTO n%n «fTO ?PrtwRv 

TOv TO—?»n ?nr nftTO-n^nw (photo^nthesis) j 
nftTO-n^nW ntniwirt? (respiration) 6^ ftnft^ TO 
4w I nUni^n^^mw n??® (stomata) nPPF npf f^cw 
f??i erl^ Tot stfe-TOitfe® (CO,) ^ mfe ^Ijnw 
TOtnTcntt^apn(H,0)f?lirai«f^ nk to 'e TOw? (O) 
Itffefl (yn I ferf? C#[C?rR»I TO^^TO (catalyst) TO TO 

«^rttiTO TO entnt? I ^fent^f^TOTOtroTO?^ w 

TOtapfl« TO* WW ?JTO ^ (fkr =r^ «»>) I 

^ nt^ TO TOf? *nr ntcTO-ro? towTOt TO 

(secondary) ^ TOc« TOT TO W ipj 'e TOf nrWTO ^TOI 

TObTOITOI a#TOff feftTTOt?TO*Wr4tTO% to 

TOTO TOtTO TOTITO nITO ipr r feftpnin??# 






tra SR I ^rtcwi ^IvtW I ’tWi *1^ cfiCTtfsw ^ 

«lt« *tfK ^ 4lttl 

• ^«ttr*ifiRisiiftCTr«rtii«ii« ^1 fnCTO ^ 

^ *rt«l 1 ^ TOIsiUpm TOTO^JTO " 1 ^ 

cTOii.c*niN«ctr€*iftc<«ilii»ii^*cRW*i *»« 

[BOY L. BOVAHDB ! ^|HnniOIWB]l 



«pmR fiwi 

TO «W fill 

TO TO »rtOTm^aw TOi Tow ’W irfciT ^ 

VI\ Wrox'STOL^wTOT TO nTOtfro 

^f5n (compound) TOto TOfl ITO TO, *ri'Q *1^ 

^ ’tfcr TO (fw ) I 

fiTCTO TOTOft TO fetow TOl TOr TO?t1% « ^sTO TO 

»fTOni TO^ I Tow f%TO TOwfc TOnr (TOf ^ f^W 

^^nTOTOtiTOTOn »ilii to, towS tow cTO 

TO ^Rn TO w TOI ^vs bsutfk cTO ^ 

c^^iCH *rW Wl C*r *PF*F *l^^1 *TfU I 

»rliTO-»r^iTO c^ »f^ fiwr® ^ TOt?r fetrow (TOr^ 

toIwTOto toTO to I f%5 TO“r cwTO ^ c^ nTOf 

TO® ^1 f%g c>i«a,c*i i i« r 

(cellulose) <Tf%*n5 ^ vtiTOi «fk TO f®f 

«i^-r sft^Sfe^, ’tTOW ^ ^cTOpw j^toTO c-2rtl5=r TO ^r, 
fefew c«ftcTOrr«pi Tot toto ^ i 
TOrhsfsr »r®»[ nfipra^'^w nTO 

cWTO, hss[ nTO '6 c^rtftro *i=rTO TOif TOw TO® i 

TOTO-»r^aR wit^ ^ ^v\ t®TOti® »r®»\ wrt 
V I TOTO-®t^wr CTO ®itiTO¥w ®tew TO® I 

TO®Tt® C®®1 I^TOl C®,fefTO®^ '« ®rTO® TO SJJSTTO 
CTt»ii5 c®Wi TOtTO ®® I feftr ^TO*r® ®c®j »fl®TO® '««%to (O) 
^IJBp ®| (c^ TOTO (elemental form) ®t®TO TO W ^ 
®t^.TO^TOe®lTOl wfeftc®®^fTO®fT®i TO® 

®|5® TOn'rtTO® c®i|%TOTO®TO TOt TO® TO® (C) 
TO® TO-TOt^(CX),)TO*l1Wl®t®r TO(H,0)TOc5tW® 
<H) 'e ^ TOrero (O) TOltlf TO «®« TOtt®® TOf® TOftI 
TOTOt®a1lcTO®P^®t>TO®TOil1 ®t®F TO®fW®C®tCT ®1® 
TOtc® ®tfe® cTOIv c®^l»i® ton ^ ®®1 ®f® I 




[ ITAKAYAKAN 






fftrs fiwt 

TO ^ nlir w apsw^irfsr cvtf 
>Rih TO ^ TO I *ftwi B^«?| ^6 »m ^ 

c3Ftwtf^»prft« '^fk^ »r^npF c¥twi ^ v(\ ^firw 

frotij ntir w fro ^ w ^- 

5«)9»i TO^r'sfsT ®t^-TOt^® (CO,) 

>6 TOC¥ (HoO) f^fii^ ^11 ^mtfk ^Wi 

f^lf^ ^tVfW *ff¥TfTO TOII 

^raf c-r^ =n I ?itfart® »prtw *rt®i 

»r^i ^ ^ I f%i "i^^n whi 

«fwtTO »ft^n, 1#^ cif®»rt^, c«rtft=r « *ffNW 

^ TOtTO^I TO TOI ’FWI ^ I 

JUfTsti^ «rM fTO-afst^r ^ i 

c^fn^ ^ ^fi ^ *rftc*rt^ w 

^5-Wr^ 1^?i ftrsr^ »lt<f7 ^ »rTO I TO TO 

5rt>rhrf^^ fertw ^toi 5 t*r *ftir to 

^ ’Thj I ^r^tc??r m ^®=f f^a? ^ *rtfe^ *ff^ ^ 

TO »rftpr Ti n95 ^ ^ * 

*1^^® ftcTO f^g ^?r[ir to ^?n gi i 

artCTO TOtTOTO (Chemblry of Food*) 

*fTlk ^fro Wf, TO, Tt^'s "ffro »rfffnT ^stgffl 
«rf® TO I TO® fro <rt® TO TOr, toiii 

^ TO TO»l ^f%*r 'O TO-wt® toK f tg I *ITO- 

«rti;w fift^fro ^ ^f«*r <4^^ fevr to, cto^, ttTO 
*f®-arf® TOt<, cTO^r ^'«I 

?rtTO^ ^tvr-aft^ ^ >rf^*r's TOi-aft® ^ '^■(f ipfen 
?itTOrfTO*fwKi aiTO TO*! TOt® TO:ot l«i5^ 

feTOrtOT c^ c¥t!Tl5 ^ TO®1»T nf^tw ^ft® *rfTO i 



C4tli^ (PtDteins) 
m *ffK (Fats) 

(Cubohydrates) 

(Vitamins) 
n?t< (Minerals) 

^ (Water) 

cfirrt8c=r ^ ^=r, ?r^c^rc®R, ^ftrcsfir, srtlc^trBR « 

I ®t»T, fl!rf?rf?f*r, ftsr, ^if, ^ C'Sftfesr 

«9«)i 

C^ '« ^f%C^ I -SfgiT 

»rfe (energy) I *nrf< 

*Prt< #1 *iW, f^, *rh:^ 'tm i^hfn, c's^'«’m ^ 

(fsar sf^ -tos) I 

^^csrc^sr'« I ^f- 

^ "t^i '« I Ft^, n*r, 

cwWr, ijii, ^taf?n«?rrf5r(ragi)t^ 

I *r^»rc^«mr i« n^^-r ’<rfc=^ i 

'e ^ t < gi c>s ^ *fft*rtcl (f&ar =1^«»«) i 

^ ( a \ (D), ^ (E), 

« (K), R ^nrcirtr(B complex) >6 ft (C) I 

ui CTO «rf% >6 «rt*irw arc^ *rr^ ^ i *rw pjw 

TO^ fR, ft»i 'e ^ (cod-liver oU) w|^W^ 4 «n?r 



7f^ ^ >«i 

y' 

■nS^ «tinf I « >F!jr 
( #j'|nlft^<aiotene) <rtPF ^t<1 >11^^ « •H* ^ju <lipH 
«1^W^ d|P® ^II («-« «l»h«lfcinmH 

cTWrs*rhsni ■fl^orWwnt^Wss (ni<te 

blindness) ^ I 

C3ii1dc<n[ ^*1 



fw m.w I c*iteimi «w ^*1 «!>i, (w, utt, n Pn 

«5f»ri I 

[*WkAt Shoold WeEftM*. MINISTRY 0> HKAf j TH, ygy 
DELHI I ] 









. I .fit *l{s;S! ig I . , ^ 

WJiat Should We E*t”- MINISTRY OF HEALTH,NEW DELHI ^^1'5 I ] 



%r| 











fFai q? I %1§1 ’pnfi 'src^’Fl « 

^fflsf *HTtc<'I 4 c*fpit^ «rtsa1 fefp's i 


=rt5rWi=ra c*f»P ^ ^ vrc^ i 

’*F^, C^*I^» C^TJ^j ^nfTat c^^, *ftf^ 

ftc® I 

(c), (H), (O), (P), 

(K), srfeSrc!^ (N), »rt?ppt^ (S), ^Tl»if%ipr (Ca), ^rhra*i (Fe). 

(Mg), sglrfft^ (Mn), 5F*rhr (Cu), (Zn), c*rtf®w 

(Na), (I), carfftsT (CI) ^9 ( Co) ^ 

^6 *r»ti *nw 'srnft^t^ 1 ^irfc*nr irtotraR, ^ftrc^, 

c3Ftf^ 's =rfeStr^ = 1 ? 1 



I ^sri^*m 'BTshTT ^ 5t^ nt¥ I 

^lfec«T ’T^Tt? <Sff^ ^; (ill «sr^ 

9t^5fQ C^f9f I S[|*^^ ^Q Vf^^ »ff|^ 

w »n^c^ ^ ^n 1 


TBfs-r 5flci5'n:'^*r (H) ■'S (O) 

9rfe®; 5ft*rf^TO HgO c^i^ i c^ ^ 

^t^'hf^rss cfrfVc^ ♦tf'QKi ^fir i (^i^r ^ ^ 

^c*f «ff^ ^c® 'sisi *nff9f c»rh*i TO I ^«R 

*if^ifNi 'srr^it^ ^!?r=r ^w <p«ri :?^'5 

(NHs) «J|tr^ I 

c?c^^ >fff^ '59“ *f^K“i I c^R ?ifs5 9fhr 

^t?l *^f5 ^ TO »fK^ ; i^5T 

TO^f^Rs *fit^ ^rj I ^5] wfn wn<t^ nf^sTH®! 

*ff 5 T ;?F^i 'art^^ I ^iNl "aiN^ 

^ TO ?pf^ <il^^ C^ v[^s\ ^rf'Sl TOT 

'art^'e ^ I Trt5t»i ^flcsT 9f?i^ 

^t^t'eTO TO? ^tf^Tl TO^^®I ?ff^51 ?f? I 

?i ^ ?t?i I 

*Tt?f^^ '6 Sills? ^^c*tt?=r, ^tr ^?!r '6 
»f^ ^ ?TO=r$i^ TO^fe I 

?TO?^»R?«f1? ?tf^^^W?1 ?t?t^ ^C»T «mf?^rt 

?t»rt?f^¥ I c^ c^t^ 

f% *ff^*l ^Itfe^ -STf^rHsT ^ ^1? SFf??t? W 

*rfN ^ 'f^TTt? I 



?prf?f=T i'®*! 

"sprfN ^ w f^*f>rt5r ^ ^ 

^£l^ -srf^n ^Thm i ^fonr ^ -frfap^ «r^“r 

^Thm I 

*-rf5!t^ii C'Sfffe^r, w 

n?r»r'« ^ ^rfes i 


i I w'tf^r^ ^t^*l tff'S I 

% I sfii&a fjrs::5i aif®?r,q ^t5, 5tf?il6 i 

o I f^SIC’T Sllig:? 5!^i JI*a(? anl «5. ^<*11 I 

8 : fsi^uiiw^i n^sstw ^1^5 5itjf ^tc*fi«(ii ^ '5f5l .41^15 ««rff5rara 

>itifwr >ff« I 

« 1 C*I S^fTR il^tcw^ sitsi f9|^ I 
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'g'spTf^'e ( Climate and Soil ) 

( Climate ) 

'5f?r® TO ^’3fr«rr 

«It5T9t'8?rl 'Q '©^ir*^< I C^t^T 

^hryt-«in ; 'sitw «it^^t'e^ll^ i 

?lc9f ■srf5Tfr«?ri 's 

f^«fr=r I cw, 

(^) ^ "srfiT^ HiiS 

I m *(fl&ro err^?! 5f9ltlt^ ■arftsf^ *(f%^il I m 

®rf^n> fi'hpsT FfsTt^c^r ^>i^«rT ci?^l^ ^ 
f^sf ^TOf% c?n ^p{ TO I 

(^) o <n *r<^ srfT5 

’BTfi? f^5? ^*f=r I c^ srtfS % ^ 

^sWc's 4^af >rT^ srNi ?rf? i 

(ns) tDJisr j|snr TO -rot^r ^fkus to m 

(surface erosion) 'Q (deep percolation) ^*rTO?r 

^ I ft?1, TO -TO^f 5Pf^ 

or ^ TOT TO '©^ 

fefl?^«T ^^ST ^ c*rt?«i ’TO =n I 

(8) fUTO ^ >rri5^ jff^ TOs!^ *r^if-^ ‘fljpr 

«rTO TOr^ TOTO TOtfi TOSi?r w ^TOro to 

TO^TO (inter-cultivation) ^ c*rQW1 TO I ^WTO*I ^ ^ 



'fcb-1 ^••t^ I ?rl0 Itf® (^ fsy 

^1^1)« ^iPT^ ^IS^'etsR 5t*t ^t?-r ^1 I owftr 

««1^ 4®^ ^1^*t 4^ ®t^ ^ (eqniralent 

inches of mercury ) aff H ?^f1cf | Ciprt®fir 

fsfal > « awt«% ®^?"r ( 

) t The Indian Cotton Atlae^ Second Edition^ Indian Central 
Cotton Committee, Bombay, 1969 ] | 







caj app ( Black clay soils ) "arTO ^t&Ts TO 

w^=n I 

(a) ^flfsr TO?r >rsr^=(i *rfc^, c^si=i 

^£,^^ 5p>T9T fsi^i^sT infe i 

( 49 ) ^|T1 ^s?15 

^f?r I c^ nfc^, #C3 fifNl >F>rt^ 

’j'ft ^ I 

>>84 jrfr^T w 'srfTO^wi TO 

sTBm^ 5Fi:?f5? I «2ff^ cTO^ 'Q c^f’f 

'srarfw TO^^5 ^”^i4 

^if«ri ??i I c^Nf^, '«Nr*! 

C^^f% (regional forecasting centres) j tglr jf-fej 

c'<F^ 'arr^^r'«?n -sr^lPr's 1 ^ 

cat 'a 

ciF5r??c« TO w^ I m?tz^ 

^5?*!?«l TO ^fir, >r^eT ^ 'afK^fa^l ^um 


( Monsoon Rains ) 

^f^*i-*rf^ r?^ 

^firrsw #*f^5 ^ i c^ f?^ 3 ^® 

TO <?f^ «rTOt^ ^<r =Tf^ c?«^1 to <7TW 

C5iV^ ^;e ^1 ^1 

>«il ^ ^»rl^ ^ TOf^ o 

5 ^ >€| •ft’rtf (fsar ^ir) ntart?;^ ^ 1 c^ 

f%=T Ft?r arr»r «f%i 

9? I c?fi>#*T[m"rTOri «ftir I®'stn^ c^^TO?i sii*fj 
^rfaf*i“*fPw ?[^r$ ^ I 



5iR:>r, ^^^-*35 

%i ^f^'Sf?[|‘ft^ ^lTt^ '« 5Ft^^, 

*rts 9 f^, «j 3 i 2 rc*fT s ^rtyfcw^r fen- 

^c?f ^nt=5 I (ill fe^^-* 3 ’T csiV^ ^?n ^ I 
^Untci)^ ’Ttsr ^ »r&t^*r c^V^"t *ft'«wi' 

^ln I 

fiftw *r^fNn sit& CT-'flw sic*rr-^ri^ 
01 ^^ i'a “r®fN-r '»rt^=T«r =Tiwti n?R^ 

^tQ?i (ffeaf =?< «!>s 'Q •»•) I 

( Average Rainfall) 

si^^fsic!/ ?rr® -515 ’rf5 
«iPTfOT ^t %1 '^SITO 85® I# '^W 

WT ¥Sf ’f® <8 

'«rf^fir ■®rt^fc*f?r i^® 

^ 'sttw ) I 

®rtics ^’rr'® 01 ^= 55 ^ «>fjf5i5'[?»r ^ 

c>rc^^^—srcnr *fts?n 1 ^r:®rj^ «ir^«fi4^'©t@fir siwf 
^'s.TO ’fc® ««* f^sr ^nrs '5if^(?i ^PTtT*i?r 
^fc® f?'*f #ni® 9Tr I >Thr^®i »n:^ c?«n 
^’rr® ^ 5|f;f cwftf #nfrvT *f^»irc‘i c^ 

^fti^sfr I <^i #*fti:®ir 

(minimum) *ff^^'i«l f^el s^ (maximum) ^arM 

^^cj ®® 5f% ; WR ^i?*ffrail 5 5 '?S‘l I 'C(*ilf fw 
f^f?l^-«i| ^ntC®^'5IT*( nfi(5Ii«l ^9- ‘il^^ 5^ *ff%a(t«l 

^3T 55®; ^9fr«. ^’rfrs^ -m i 

* 4^15 CPtsrtfl V® *1131 illRlCBI « 9lfliatt*l ^ Jl?^S ^5 ?5t?tcv ^1^ 

^cw I n\^\ *iKf?;f^l n?Rl|T« 

■s‘w\r^ «si^ tfip 93iF Bf»i ef5rc«i ct f®*nT i 






,> . C’CEAU 

fni !t? I «l?ic3 »rrflp*i »ir-Bsi ci'u(j?l ^1^ i 

[ BA2fDHAWA : ?|:5 3 J 

n? ^fiicvasi 

tf^?i ^’f 4- 14 «i ^’f 

\5. i^sS 4* Ifsp, ^8 «l9f >4 «• <S,^\ 

1 ^fkus ^4 51^ -jD) I 



■3 SIM • I §-53 5^1-5 I 

[ OILSEED ATLAS : ] 







)88 stars? *rfaF5 

Wfl« awm^w alwat^cs iil»lt>5 



lies 


^*rtra? 

4l1^iK5 



5P9N ?% 



ifrTfS 



5? 

*iffliiT*i (tr^) 

•ifiRtl (^) 

5* 

-^- 



4 0 

ilr 

4^ 


^r^Tf^r 

fnq> 


Q»a 

>^fl9 

bS 


nt^ 



11 

81 



VS^ 

e 

1JS 


c^t®n 

^^tiarrsf 

JiT 

8» 


«9l 

v*fT2rc?*r 



vas) 



»(aw| 


18 

\3'0 

^oi 

1i 


sitrtB? 

<11 


IS) 

4 » 



41 


45 

'58 



18 

^^J9 

Si 

fljo 

nfaiK 


S3 

^8 

b-i 

\S5 



vs:^ 

4 

4(1 

^8 

^^€fur"r 


s:) 

b1 

18 

8“ 



bS 


Sb 




41 






v:^ 


^9» 

^4» 


* c«i »T^»r w»rsn**r i 

\ Bfcsra ft»iR «nii i 

i tiycsie ii^iw 

C4$ 'sitTi^t^ 'iRf’r^rs^l ®^'T c*f9r1 i 

wii^j: It5pc^ W«ii1 c^ 

irc*» C4 fa f?niw c«j^i I 




'6 


^8(k 



f53! ij» I -5 (.CK'j ) 




[ OILSEED ATLAS : ] 






















'Q (Droughls and Floods) 

BfilCliT PP? ■51C*T^1 6 STKJT 

?»I I v*ir 9^«fl ^ « ^:g?I nfSiK, <2fC'^-r, 

’ti*5H s 'wnr sffHtl i '5 >ii»«i <;s>ft*T 

9 -srfs >ir»; *f(iti i «f§^»rc^ ^^ri 

>(fn, (US ^fs fiii Ji'5,>TC?i ifljpiS !rgF| ^ 'afr*1 

*frc^ I 'STHPfS’ir^ ■®irw‘5?lst<I --5^ ■'SiTO 

«i<t ■srPipS", ; lilW 'ili' 9 f fsf ■<T«f^ 

’Fill t I 

'CliTf^fl 

^[■5 *'« ’r^’1i:< r^ilRf^'s ■5[1*^T'JCF. ’fCS sffs ^«sTO 

-sf-Tf^]? fi'^irc®; ■»rf>[r‘T, nf-Bif ■<r'-^;!, tfisTji, 

<:i»ir'?<N •d'nr^r^ s '-ir>[5f <iic^t^ i ^icp ^fs 

sii$ ^«s>fC'T f.>i >j.f|.^i 6j"t»C'n cm r^f^fit^ c>T^r^ 

iTC?-!, *^=T 9 nt3?K, 1‘'l‘iltil, nf'S*! 9 'W^fT 

-15r<l? I 

•Ilfs C*1 C*ir»l*1 ’Ffiics MIW <1 ’Ttsil, ^fq <r C’J 

^ftm-i Sfq 'pf5JC's nfc^ ^15] «ic*f5Fi ^!S*if© c^ 

-vsf I ’liT 5^5rq s "sinf^Pi® c’tf^fN'i 

^f^‘< ^’(*1 'Sfff® ^jiici ^ifsc^ ■®rwr^ ^ 

sffq '9 ifcm ’TS^f^ ^fsl ’FCir I 

'Sffs 'st?ir«w ^ c’l »t^f^ ^ 

^5^19 I '«it^^f'ein cm (?! 

>£11: sT^ C'^^rm 'ara® ^8 ^R*fc^« tf^ ^ 

I *ft5tc^ir C5?t<a|ifr5 ^8 8* 

^*rr^ ^|q ^tiiros ^ i ctoti ^ ^nt® 

^til n I 



i81 


I tfpci, r<tr«j, ■^=? ^■'Sa 
i;'^5f'", •ifS'r^, *ff“6M •^»fT i;efMf2, V?rijr-‘| sc^-’ <- ^*^<f 

sirsrc-ff 2ffi ^1^ I 


(High winds) 

■‘li'f^yiFril «ca *M‘t:i5? <-:?» <i>i(^ic'‘i^T 'ain*-! '« 

'.^;vrt am«i 

'n 

I <arid) 'ssi't^W '»r*?=f wr®'?fC'f ‘IfC'til 'fW ^Tl 

tfss R I ■•!‘oC'! 'r->]W'I fHjJPffra i;’! : 

9 c^fiTTii -.fh 'i-»i^:C't ^'7:hii -nRI ’ii’i i 
.'5) vris ft’i'cs sc^r'T *>.’':m ^i»{ i 
« -) ^r’l 'tifi 1 ^ri^-'i >i i'»’irM' !. *ll« I. 
s) 'r->fC^;'f 9-tx^'i *!>f I 

"Slf’; ^?|J''Tl 'IlfCi ^I ':>f'^?7 o’fc*, bH ill 
■5rirc=^ i;^f& '/ifs i^f^i '^irffNi T-c*. i 'iii's.-f-i!; 

^Pll ^-irili'f i>Jq 'SrfiK C’l ftf'-t* ‘-Hi' 

t’T c»r ii'5 ii5 ^i’fic^i ’if^rc'i v->tc'i i'-i*-) 'yff^ ^ ^\ 

I Ml, ^!»^l ^/'^J '•iVl ^IfCV* -'■'tfs 'ifri'l 

nrc^ ^1 "iiipifiiF >l(^^^ •. i 

Trrf®!^ e»9''T| ^|sp#T; ifin 'II ?c*.* -*) 51-?^ 

5rr^ £f<?f <i|^iF -<f*(| -frf^c 5 ’ll to ( f5I5 9 1 " ) I 


(Frosts) 

05 f®f3r ?Frc<i=i5flc^ (‘^5 spf.) fjii 
TO^ *fnJi ’ipf I f®f^ (?Tfe^ (c>!.) 

r5»TiR6 cf\^\ ^Emfarrs m ???f i 

'snrciEii c 5 Fi^,^cw 'srn^figi 05'" ^^. ^i f^iii 

JTtf^Ti itinr "sf^i 5f?i ’»rpnt^ 1 





^Bb- 



»fR *it I 5i|^,f^^ ^<cn erar ^il^sitsi ^ i pr ^1 

^ I [ MUDALIAR I *3si^%a5 ] 

-^a CTf^ 

vfi^ 511 -vsfnxtsn '11 ^rsifn^ =ri-f5j5i '« 

'2fm, nfs>f5i, ?it®'’?t5r -s fv#| i jrr»ff^^''® 
to^iT, 5ft5TN®t ^ cwrf-^ SftPT^ ^ ^f^^lT'o 

I '=isrfw ^'iJcq ?p«r=f« ^t^rnfs i 

CJ( q^q ^^^q C^^tC^T fkf^lf a?f^ 

qr^ ^«F iivEt^ *ftC<lH I 

1>) Ff^ '6 ^fJlt^Ffn ; 

^) ^z^ fN yfm vMz^ 

yf^t^ ^’T, ^ll?R ^5fq ^ ; 

«) ^Jlt^-'a|3Tl%^ WT, C5P1=T C^Wl^l '3 q-51 5p>fq irf?[ 





^ q? 10 I NTSC'S I ( ): “15^ wy«l ^ 5^5 S’lsn?) 

c3f» I (f*iis ): ifr«F‘i-'»if*6s; csi'iy^ •p|^t 
aiw »Tflrea ^*t? siTv^wfis 1 


(NORMAND: * 1 ?.^ nsni^S 1 





Ff^r I Ff'^ irsi ^lafTT =rrf»)Ti‘ 

Tfir; iflw ^"5 ^T'sN^f^ ^5[; 

8 ) isfR'-t Ftfrf^^^ 

(windbreak) ^^irrf^ I 

=Tff5lt^ •il’P «Ft=T) ^f5, 5ffwfFC^ fiffs Boo 

^r’Rfsi m. 

*rt5 C st^ ; 

’pfe 5f>f I 

^rfl& (Soil) 

R^fw RR Ri^«isff*i 5i=T, ■5!^>■^ fif^o 

Rr-r^r i Rsf^l'-f 'sir^T^rf) sif|5 vfl=p|& 

Rc^fJf R^s (weathered) R^.*fQ, 

^Bf<r nrt’f, •« ’t'fe s i 

sftfe >?rhpF5^ ^r<*i >1^^ »r§^' s ’f’s 

5it*rrsr i ^sr TOr^jjR 

’TfR^ «rR*l (mechanical support), v^er '« ^Rv csiV?^ >i i§ 

^us *it«Ti I sftfe =^2r^ ^Rcs ?'tc^ 

srrfS'«^j^?t?r 5rRr*f^ 30 R «^|-^i ’art^Jir 1 

^f %^1 ( Soil Formation ) 

y\^9[ .sr^ «it{5| Rfffii 35 ^® ^11^3 ^ (f%3f =r^ 1 8) 1 ^f*r*rf3R 
Rr^n ^ftiF\8£ft% 

trRc^if ^<Ti:^f% ^ I ^fsT « «rtt 3f«iTf\?r »Tft^ 

=vRfi '9irffT3 ^vi I ^«s>TRr«n, ^^’Tit=r 

Rmi ^^tft 

*rrt5?r 1 



f^efl 



fsg 18 I ^i^C5| ?’B 59 I c^9 «fn^ (mineral) 

*t5K 9t?1 <Slf ^f%^1 ’’15^ S9 I [ EVANS : ] 

#, « Et^tr E'»rc^ ^?r i 

Jisfi I ^k=i^ 919PT 

^f9, 3T5 51 3irf6I I 

’f)cii< f^gfeiR^ ^r^|5 ^»| ifrfft: 
i I *15t5f ( parent material ), 5 | 5^si5f^ ( climate ), 
'o I (living organism ), 8 I (topography ), 

« I ^t?l 51 »f5l5 (time ) I 


C¥t^ ^k=r 5t^»i1 (sandstone ) \sfsii ; C^ 

^ ^51 5rf5irfc^ c»i»i (shale) 51 f*rt*rt55 I 'art^'hr Wffc=r ws 



etNt (lava) ^?r 

•strl’^t ( granite ) ^| ?rTt>r%C^ ( basalt) 'siSTf^'S I 

^ t^r^ii 5fi c^F^r, *fTf'^^ *fin “r-si--^ ^ii 

^fs? '« <2r'»rcJT 

C*r^ ^f^Jpf^II nils nfi&sr 5fnn ( texture ) e nrfSc^ 

nrfn?i ^fn c=?f^ i m nil® w 9 ^iHk® 

^n c^fn nils ^ ^ n!r 1 'sifnfir ^i ^Ir® 

n^® nfe ntnmn® ^rcm, <5rn!r ^ ^r{& ^arf® ^ 1 

wrf^TTr®!® ^1%^ ^1 nrln^'^ ^It® ml® ■•it[5® 1 

wmig^ 

nm ^ ^fn^t'®i ni ^^fnnrm^ ^ 

vii’^ fn’^ «rriii^ jffnc® n® fnni ^IK c?ni 

cnn I fn^l nc«F ^nfw®n 

mtc® I f*rni“tifcaf '9 firf®?r ^^® ®rn5if®t^ ®t?i®tnj 

f^rm ^1 ®tf^Ti nt^c^ 1 f<Ff fn^rn>Q 

I 'Bif® 'SRI sjc*(tI c^d cMlI 5pfln 9 nr®"^m^*i 
^nc?itm ncnl w \« mm ^ 11 

*r^<i #1^ 

^n ® fn*ntOT ^pn^l 

(lichen) ^’nf® I n'vn® ®f®®l 'fli n^n f^wcar^w lflc*r® ^1% 'Q 
^T® n® ntf®ntft^ ^®^t® ^®f® ?® ^cn^Ff?® ^B^rar^ 
^fs?, C®®® spt ( moss ) ar®|®, *[lv 4®^ ®r®1 ®f® ®®f®® ®1 

®t?trf® *f5®% nil® ^v^® n?rc«l® w®^® '»i®^r® 'ait®« 

^fl®^ f{^ ®T®®%f w®?t^c®:i I '^rnc® ®^ ®n!#t®t 

^tnt^ ®r®t®, ®t®n® ®Tff^ ®«.n® f® «'®®i 3r®[i® ia®^ c®mt® 
c^ ®3tn^ fnni % cn^r® «;®mc®^ ®k®®Fwi»T 

I 



i5rf«ir '« '«i¥fsr 2Tr% nk^r 

'si^'s 'sr^n «sT^*i I f%9!tii c^ ntf^ 

« <2rf?t I f^s^frF K 

'6 5rt% ^ir^f’TT I pr-ni ^ s nk^rii 
^rc^ s «^fj:^ I ^s nf^siT*! w«T *ff3in 

*rtw ’ff^ I 

f%?n ^5T *(f5^i iff^r® ntc^ ^ s 

^ h -sH^ t 

( mineral composition) in^?, c^ 

c»R^, ^fiS ^ s -srrl -^q^r^rs Tif^fn? 

■<U^ I 

aiffe *rf^t«i 'e ^’tlz's’T 

c^eiri I ik^tm n? #*rf» 

tf%i ^f?r<n j^rf^'P ^r? ^nf:5?r *ffl>it'i 

1^1 f^*rfrti? 5[»{-5g}^fs[^ sitfec^ nfl^iM 

^^.Z'S^ 5it|3 f^-^ej I f^JTllilW 3RT?l'^f^-< «ltC>T ^fWiTl ^1.^ 

vir^T c^f*r «<ifc<F I ?Fi?f^'i 

^tn^o C^ sftfe ^TfqfJTIfsi *r^1 ’Tf^, 

^*PC9ra ^f»T 'Q fefic? ^Tt«if%^:»i?r *ffl5[M i 

^1 fn*i cpf^^l 

3P'5 f^^tf*r^ 5TI, 11 ^ ^rcif 
^ TO ^?F c^f% I 2fr^T4!^f^ *nr 

ni?r I ^ wz^ fefcf^r si^-r f% 

I ^* 1 ^ *ft^, ftnt?! tTO »rt*i1w 



^ nf^sjlx*! #?r «jf^ ?itf^‘8 

ntfl^ iz^ ®fl?-^^ :gi39ff^C^ ^'5fjfii I 
y\i[ige\ srtft 
^i^’t’sptFs ?n I 


f»?.'i fffl^c^sr'«5i>r ^5rcar%?f ^fs?? 

^ifi6 ^^c"? 5i1ar ’^ib ^fn ^^^>[<1 >T5i’i ail-c^ i 

^ ^r^^sufs 

I *iti6 •fr?pf^?i 

jfsjf ?!tcn, ^«r=r ^itf5tr 

'€ n®«rt^ ^<5,*ftwc=i?i nf^srt«i »i>lB^ ^'©N 'if&c^ i 

trr^=?l^ ^w 'Q n<s '»i^t^tc?r ’^r^i i 

^f%^tiT ( Soil Composition) 

Slfn^ *(Tr< >6 bsr^ rTf< I 

♦fTrt®f>i^^<i 'ait^ ^f?r§ ^fm\ wt^n ^ 

TH ^f'PFI ntTsT I C^ ^Tsssf c^t^ 9^®"^ 

^ fe C»T'®^5^ 'Q 5PC^ I «f|-%, C^SIH ctol 

arrtSc^ cki^ ^ ^1 «fwn c^ ^ ; 

sjtifT f^i ^f45i ^1 ^ ^ftc^ I 

nfhiaFtsr ^rt^?'''« m siilBr'® ^ i 

>itfe 5f^»T ^6 -£n% ^rti, ^5R n^ft< 

»nR 7 it^ I §fl? ^ •srt^^r 3 rTt^l 5 %i 

'8 lait^ I w c^sr fn*fcw, «nf^f%5f'N' 

si4^ ^ *Rtc^ I 

»lpf^ •fwM ( Mineral matter) 

sitiS -sr^rt^ fas'll *nrfsf ^t^ii ^rl^ i 





t%9!i ?rlS^ srfter 

♦fwtcsfii sic<fT« ’^ft¥ I (disintegra¬ 
tion) f^f®?r 5^1 *«rtc^; 5 fc«i ^ i 

^fcnf^sp ’aiWfC^ ^^1 >lffesr (texture) I 
siffS^i csit^i ^1 lei 'si^f%l c^ 

■5|^>TttW f^5?l5 CHT^C® ^K\ ?if5 ; mu (sand), 
nf^ (feilt) 'G ^V^^ (clay) | 

(quartz) '9 ^STfST 5[Fr^ C’srspT ^ (?T'S^ ?5^C^ 

sjspr^i m I ^fic^ w 

5^1%^fti ^z^^ J^sr I ^sr ^‘ft^ ii^tfT 

c^r 5[fi^ T®«cf '« 

*ffCtI I 

’rf^ «r*(t5(^ ’?pi&^ '9 (feldspar) ^«s*fsr m i 

nf^rs ?ra f^cet win n® CSlt^fWSf 'ar5»^ J’f I cnC9^ 
'Bjcn^-i f<^tc?itf 'Bicn^if ® *?iti:^, 

c>i^cf^ c^f-r i 

n^-7 ifPr^^l ^ 'ST’ffJf s cwntn ^Tm 
m I cWh3 9 ^rntif^jp '^rstf^'s 

I ^Tf«!^?i*(, nfetfw -sr?d)*! 

'£f*ff5T ^'*sn ^ I 

w vs 

( Soil Water and Soil Air ) 

^ Tl snfe^9 (granules) 

•ffipni (pore space) I ^f^ir BfST 9 nh(<a^?rai *ff?Pni 

9rfV^t^ ^finri \ ^ *fcir «sThr n^»T a^e Tint 

^tC®F I ^t«fT arr?in fas (percolation), 

fas f«S cnfsj-l 9 nW 



CSlfbCT I nRs(M W ’Jftc^ ^R 

^f«f^R ^Ui^ «<in:^ I 'biKr ^ ^Icei (£1^ -srf^si >i^v;f&T i 

Tt^tR^ I ^t<T ’sr^-r 

^ft&r5’2fc^**r spciT -sr^RI %i ^fsit^i 

f^?l *iVS I a «lNi sifes sfm ^U I 

^f^^'hl W«T ^T'StR^ ^CtT ( fitsr 51 n ) I 

c?l ^fjtJf ^[tn ’ifrs, ^f%^R »T^91 

’fTt>r ^Nn ya 

^Rsft*! C^f% ’^'fr^ ‘£1^^ *l%t«l I 'ST'^’SJ 

I 'Q ?ll^R>fC^?I '5I5'*rf£ c^, 

R^H=T, ^’^*1 'S #ntc^il I 

bsp^ ’iwK 

*fTrK cspRsffte^ ^c'<il *ffii^rc«i, ^RRc^R 
♦fR5iti:‘i I siRi 

^R'Q TO 5ifiec^?^JT n*fKw*n I 

Sfffei:^ n?k’R -srtfR (residue) I -flf% 

'«i^ ^Ic^e f%g ^(te BfSii I 

srriSir csV®'« ?if»rRR^ tm *fwt< ^ i 

*pfK^^’iti& ^ *f?rc«*R ^R‘i 

c^R miR ^11 w ^W*J5 

TO *iai^R <£1^^ «rt«l ?Rrai 

^ ?l I ^af^ •f^K *^165 ^IR, c^*f 

<flart ^^¥51 TOR '« 'fl ^*fR^ TO i *Rt«f 

»iliB?l ^•I’TO® TO ^ I 


rfli 






fBufl 5i; I SI'S ^ig^fi-? '•i^Jitts I (^IM ): 'a* rf<p 

’twa ^ I (5itt<): ^* 5fii» '■i^'csnr 

I (55t^Pi): ^« n^pwii mk5 3[<?i i 

[ WEAVER : \^cs ] i 

5^5^ Srt^c^fl3?t5ni ^'Q'hi I (decom¬ 
position) jm ?sr^ n^K f%f 

^ I 

C^ 5t^ ^ 'St^ a S ^^ST'Q ^t^r ^ 5rf^ 

nfl^h c^f^ ««rtc^ i ^fwsr ?pc9i n*ff< sfs 

^ c^w ^f^rs ^ *«rfc^F I 3fflr^«i '"rti® 

«lf{S 'sicn’PI ^ (virfiin) sftiSc^ f^sit»r 

(humus) ^3r^ ♦ff^t'l C^PT I »r^J 

a ^^«r<ff5r 5[tl5 ^cn^ ^ '5[^c»i?r «r^flT> siffec^ 

*nrf< ^ I 



^ ;^?FS!t=¥\<wf^rs ^*1 >.m 

•fsru^fir f^c^f^iT 7irrf^3 i t® m ^<ii ^ ^ 5 ^ 

r<i nf?rsff«i 1 'ST^ir® ^ar^ 

*fwrc«l^ »f%t«| ^5( ^C*»fnp ( subtropical ) 'e w% 

’=}r»fl^ l^r«i *ff^*if*i ^ 5 ?^ ^6^ 1 sirfeis 

?^5r wfi^% jh 3?^C9ie, 

^fir«i 

ifk nt^C^ I 

alt^t^(Soil Organism) 

C^ C^t^ 5ltfe *15^ I siC«fT ? 5^, 

*1 sur, C^FI '2rf% '« cn^e?!! ( algae ), fst^, ^Tffs 

r^^-ar^tj ^fpf I 'q 

f<i^ I "SFr^^hr^ -Q ^t3FSi«l 

’T^'sr? ^c?i I ^^Tf'J5i 

«itij5?iej ^pjic^rr ^n^tcr-T 

»f^«T ^ I "w ^^]v>k 

f^c^arcsiti ^ *f?W '£f"^r® ga* 

^ <S\^t^ ^f^il i ’Tl'C^ I 

=rfe§ll3f=T-^^=r (nitrogen-fixation) 5#^<rtej^ 3^1?^ 'aivf«r 

#t^tll ^t^rcw^ C4ife^ i5W 

=rll:5tr^5r ntr^ i 5i^?i 55jf^t&%i 5 [t?ii 

v^ srt^cStcaR NtfBc® «f^ isr^«i ^r® 

•ftrsii carter 5TTt^%f^ 'ors^n ^sfz^ sftlc^rcarsr 

^^=T ^i!l, T^t 3(j^^ ^ ^1-^ 

.TO I ^^3R*r ( non-symbiotic ) 'Q 

ftcart#t^ ( iyinbiolic ) ^rf^fefhl ^1 I 
■|8%1 ^^i»ra ^*ni TO sn ^f%TO 'e v5t*Rtafi 

^rt^stl^v <»rrfTO ^rriBrs <rtcw sn ^IBct tT^'siw 



I c^fqi cntaftf 

^lC5f^ (nodule) sjwj ^ <il^^ =lffc|ftaR 

TO I srflctrci^sr ^faratrl^l 

TOI’TO sTfCn ^ C^ ^>1CST^ 5R ^ 

«forhsfC!T sTii’f (fsar 5r^ i«») I 

(;<Sl^f^^^ ( Soil Groups in India ) 

C5r%9Pi*r srm 

-^1 s 

siM sitfe ( Red Soils ) ^®rT « ntlW ^IflS ( Forest 

and Hill Soils ) 

9irc^t^^ (Laterite Soils) ^w NtfS ( Desert Soils ) 

?M5^*r^5rlfe (Black Soils) '« «ItlS ( Saline and 

Alkaline Soils) 

*(rt& (Alluvial Soils) 'e ^ff6 ( Peaty and 

Marshy Soils ) 

9It9f 

^ »rH«5f '« N«fj 'Sjgisrrwn, 

?f^*i ^?*rr^cw*r 'q np5*r »it«i *r(fe ’ffe i 

'•rfter <sf««t=i c^^-ort'Srhr ti i ^tfec's ij:®r? 

»it«i I ^ 5ft*fW5 

srfe^trsR, t^, 'Q ^ ; fW9 (^, 

’Tf^, c’ft^ »rhi '9 ^ >TOt^ ^ *rriBc^ ^ wr 

•itc6*i^»nS 

nPw <:«RrN, 

««rWPPi*rKw ’Ttfe»rftar; f%i 
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Prqiu I ^c=r^tcir irft^rrtfe ^ *Ff?nn ^tl9fli 

^ ^4t:*ni ^ I »lf^feift^drJ »lt»T iftc® 

=TtWfr^^, *f^fHf^r '6 5c=Rr ^rtr^ i 

-2r*ft=r^: sr^wl, sr^rr ^2im, npw 'q ?f5p*f ^rtartrw 

f^'? I srrfS «9?r^ w 

^9tc^ 9K I sftf&5 ^ 'srfsn^ TO 

CTO =rftcttia?5r 's »rf?r, 

'Q cnt^ »rf?r 'src^’T ^ sfifec^ ^ ntan Thr i ^rtfer® 
£r«ftsr« ^si'hr Ff^ ^ "aicsT^ w srrf^ jni»[ (black 

cotton soil ) Sltc^l ■arfef^ ^ I 


FIf© 

^'« srtfS ?r(wj^ 

«rri5 CTO tT? I 5rft5 nt< wrsrff^® =r^ *nrK 
TO ^ <^1^ 5itf6 ’f^sf TO I 5(tl6^ srfsrtTO^; 

c^ cn^ TOtn *^1^ 5(tt5 ^f®T?i ^<?r I srfiSc® 

-srhr^ ^rtPF '»rc=T¥ w ^*fc^f^*T-«if5® ’Tt^ -stntt’f® ▼’T»i 

c?i I ^li&c® ^«s*f?r ¥»rc»T^ tffsr, ^ 'e ^ 

«r*jt=» I 


«i?r«fj's *fr<«i TOWf irttfe 

■%C^ ^nTO% I®! ^ ftiPJFft TOC»I 

^im's *rH®i TOc^^ srtis croi ^f!r i ®f^c® -sfra “r®®5n »*» 
wfH ^ TO ’f®®! ^rtfS 4®^ *ft®«n ^ i?f^^ 

'2fW3<<1 c^ ^*Tn ^^nr*rwff ®[?to t% i ‘fli 



c«Ff=T^ c^ =rr^ ^ =nr i ^*rTaFf« 

nvK 'Q ^t»rffH[ car%5 sitfe ^ ’rl^^ n-hefi 

>^?pn ^ n'Kisi »irt5c^ w ^ I 

^9 «W|iOTl ^TT® 

^rr^^t=r 'Q ^ 

sitiB c^w I sttiBc^ n<t« nfij5iTC*i ( ^^'6 

nf%*rfc*i) 'im n*rt< ^ ‘?(fc«F i siriB^ 

c^t^T ^^r*r (Tipr *jrrc^; c^w« ’®rr^fsr ^ i 

sftfec® «rf^| nf6fi I ^qr>njc=i'<i 

^1 <*rtf^w, ^rri&c«F ’ini w 

c¥:q i 

'Q «Ff#t?I 

snp 'Bfniq ^’f^jsi JTtsftsr 

cw^ I f^35t^, ^ 'Sfm, 'q rtBr^rwii Rw 

(semi-arid) >8 ^ I s£l| 'wtfBC'® 

wsT 8F«^f^vhc=ra ^mi <itf^ 5iii6=T 

»\^*i w\) ^ CT, c^ 3U *n:^ I 

ftfe's 'OTTf^ftr^r ^T® 

^ ^®n C^ *ltf5 ’fisT 

« 

mf=r5 c^«tffii'« f^utcir cv«n ^t^i *rhn c^c«r 
«rc«iir ^ to =ri i “f^ ^w to 

vfl^ ^i^ §nfl^ m m i 

«itw TO5's >6 oferh?!^ 



>iil5 ww ^ fjwrw «’rfJ ifniW vfirn 

05^^ ■^ 5 . 1:5 ?'55r «rii I 

-arr^^r^wt^i »rft'5 9it«F«T 
6 MTr!»i, ^Sf^insT, >fH TOi’f « '«F>T’i ■»rr«;^c‘r^ 3ii5fcf4 y\^^w9 f^«ff=r 
5^*1 I CSIl^ "TS^PWI 

^ic«fT nf^K csrl^s^ 5^'s 1 

liH'Ttrs ?ffsr’?fc=f^ =iiFfftrs *ff5 ^-^cis ■arWW5 

^US 8i(t Ifsp 'Sifl'AJlT I ^fi!r-SW C^fsf C^Pfil ca^qtW 
'6 ^1 >f'^.}&-!; f>i I 

s ’ffiC'F 2r»ff^T 5ft»ffir«r^^ 

■•.'ff5'< '.i'Myi>- fN ^M, ■srf'TT 

«*fr^sT mr^fi^ « «pf^H '« ar^rt^fSi? 

s;ff& I 


af« 

SI TjfJjSiS^KSf^^'AV^P’Wil Jf 5:?I3I f=T«(IW^ ’ 4^i5 ^*rl5?I‘l 

5fT9 1 

^ I Slfv*!-*! *551 ts-lsvi ^.y.-S ’Si^'/'it^ «l«rt*I ^<5*1 f^' ? 
o . £3t5nj «i’CffT« ^is^pt^c? ^S^ffcsa ff v 
• I ’iZWii *1 Pi5 I 

11 <jf5r CT ^5 w 'is5p!OT stIB c^if M‘n? ? c»i ^tlB 

^Sll ^ I 
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(Tillage) 

m ^i( 'orfnr^l 

^TSFfJj-r « CiJPf I ^ ftafvs^ 

-<T<z't cn =ft^ s-fir^r ^sr ^1% niir'« 

I '«ir5 

TsiR cu^ 'firf^w =»i ij^' ■•?t'9f“i^ r^ ^ f*f9ii 

sr^r^ tnrti •si^^s >» iiife vfr^ 1 

’I'ifRsin 5^aF ^ ciTf’f 

^51 ^pi I -air^rffi »s(iT 3F?i£t^ ^fi»c^ -srfnw nriS^ 

«?i^ ^11 f^c^r 5fy (harrow) Vf^f^ ^ I 

555 #t^f3F »{rk“?r sji -sT^c-f^f ^1 ^if^t^r^r «if»r!r •sr?*! i 
■-if^iJi cnr^Pi, '<-r^* 'a cnr^Fi Tifft^r?! Fcapii 

51 ff^ I 'Bi5?^’f^r:5i 

a tf%? ^pf 5^c<t I gfl*! >r^n ciifn a sft^rapr 

•sifafwrsi ^FC^J; 'aimffl TO w 

'« i ^^c®pi to ^ftfe'« ^l«sr 

^ a wt^l ; to ^ a 
«R#Ktl ^ I TO 5rlfB^ 

artPT *rff^ <f%i ^rr^ cro i 

vrtvpvr IFtvrsd (Ploughing) 

arffe =T^tt^ W »llTf»I !?^ 

*1^) I *itw»! 5itl5§^TO, ^rtfe^a>l TO w^ivr- 

»Rl«T^CV ^JJI ; TO 5ltiB?l c^, TOtirf^¥ a ^ 




S»t I 4^11 fri %i1?» Delft’S ilfJsi St9^ ^1^ ^ti;t«j I 

[ H. R. ARAEERI ^i^tinni c^mof J I 














I (4^ fftwn Ft»!5n ^ tWot »pr 

Ff^ ^8f ^*(fwCT< CTft ^Tcw ertf <«^-^^StfK*r 

i^tcs ^ ^ I >rhstf%^ 3FfCT f^rstcf c^ c^ c^ 

Epic'S <£fC'AJ^ ^*[*1 FfRil ffii^ffi b|i\Ht^ ^fCTlt®R •n I 

^usTw ^*ic^ ^ srfam Ft^Ri ^flr® fiRi ^ % 
^ *5^^^ WT Vf %[, c^ Wffi?r 5t? ^ 
c^t^ car%5i ^(i^ '9 «f^*r, '« ipRtit^sTTf? 

^5('« ffit^f^r fMi Ffm fe*n:Tfn\ 

^ ^ ^ I ^ q>rK ^ ^ c^t^ ^®f»i 

?rffe^ 91^ *nr n%i 

Tffe -f^ TO »itw»t Ffspn *RR^ 

^JTr»nr §*fc^ ^%i c^t^n Tfir ^n i 
c^rhrr^ Ti -f^ ^tfen »f^ c^f^ ’f*r»r 

1^-r ^^r?i «Trw*T FN=n ^arim^ i ®t»i*r3f, ^tanii, 

^1 b^f^firfsr ^TO^ *ni *riR# ¥>Tro ^ 

?pf?ic^ 5f9i5Tt^ 'art^nj^ ^ 5iir 

STl^^f Ff®Rl 'fiTCft'^^ f%^l ^fSTTI 

9[tw^ c^ ^ 

fe*Rr I w tHPw 

C^fsT ^ f? ifataFr I C^ ¥»r»T ?lf5c^ 

Kk^y c^fsr Tr?wt»i ^rtar 5rtfSffaic«fj 

sjJTfsf ^»T9I srtiBci! W»T W*1WW 

; 1*1^ 9Fpi ’nik Ft^ i ^t*n, ^>r, 

Pri^ ifff® ^ ^:«l?r ( root crops) ^ Pfcw 

arl^T^ I ftc«fl »rl^®T Ft^fHl>s arf^jf i c^tf imtm w «rf5r 
^Fl?l 5t»rfe« VI I '9'F-^ ^OTI aff «iPic« 

wwtfi =n ‘«ftrTO»rrw»T sn Ft»rtlc»re fw ; im «cwtFtF 

^ f|Frs»n TO^tF, »it«f»f =n fwIw •ftw i 



wH wu 1 f^*nr »ft^ FN=ri, 

f^i*T«n5: ^^**rj^ i lj3*?rfi 'Q ^stsr® 

*f?Nrf? c?^ Tfir c^ ^®T ^ 

»rtw»T FtffRt? «TtW ^ !«I cwRtar ^ 

^«s?rrii »rtTORr ^ ^ ^»r»r 

’f#r ^9[\ i£i*t^ to n<^ TffBn ^h[, 

^ i c?^ f^ntc^ c^ 

-sff^ 9it«f»i ^t^isitii -sftirr^ 5Tt^ I tjftsr ( 

) nfNPt^ c?^ m c^. orf^hr ^toi =n 

«f^ 5?11 

^srf^ ’su’n <2r‘«(5f-tol ^rtfe c^Jitfec^ BpT^^c*f 
Vi =n, ITT *(fk^ BffftBc^i^ n««r ^n*r fecwp*n 
sit^fff ^fsfsri ^t^»(j-<r I (21 ^3p[5 ^fsRtsr 5it^fcw=r, 

w^FhPT 'Q *ftow ^Nrsi nf^ I aillS i8rt^ 1^ •sf'^fsT 
tol sitfe^ m ^Vsf^ ^fsfsrfw 'srcif^ V =n I 

«I^W eifSf^ Ff^iSlI ^tc« *ffc^, ^f5*l 

artj6?i nr^ I 

^f5rc^^ c^t^r c^1^ srffSc^ ^^c*i ^ ^«t *ff'«5t i 

fft to^iri ^s>8ir :>jj«v 

B?t^l c^ Fff^ 

n^ ’arc*pFi 5tti^ »rt^c^ ^s n^ w*i ^t®f<rf«i 

wr «« ^ lb-) 1 

5Rf 4rtir-^^ ^1 l^nitt^ c^ ^itfe 

\8to Fr*n orefi ^c*i^ ^rttes 

Ivrftfi ?itf^ii oT'sn ^ I ^ 

*« ^ 5 t^ *rtir, #ir c’^r^ srtfer nisr 

ftsii ^5^ *rlw 5ii w *rffe?r ^ fhi ^ «npt^ 

•ftiw 5111 wtvw^ artlS sn ^rriS «iwi to 



ftui ij? i¥ I TifJi ^ f5i?3Kitj ^cii;c9 iwTH ^ « 

»^a fit? f^ cf?w?in 5l#i 

(®*IC? ) ?1 3Fft? (crawler) ^ i#? ( ^t5) ffai^ i|«? | 

[ ! ; FORD MOTOR CO. 4? CftVCV» 

ffc?: GATERP1LI4AR TRACTOR CO : A?eilt«rCV]| 






































^ipTtfan ^ VI I i ^%'s *RWtf ’irt^ vj 

«rf^ ^*l»c»I ^*1 *n?if^ csrt^s crr^ (mounldboard) 

sitwai ¥»»5r nti (fsij sr^ 

Ir. ) I 


(Preparing the seed bed) 

*Tf«f«T « Ft^t^^n, CF^I >r*r3i»T 'S 3pfim 

%f ^1 ^1 V I 

»rf^ Ftq=rtF ^ witc^ §t^r9 'art^er^ 

^[tv\ I ^itSfST Ff^5(t^ 

^ ^itcn, cF?n ^sf 

ij(f^ iF^rrsi^r f^H«rt« v 

C^ C^fsr 3rf^ ^ris? ^JTS V I TO 'TO^ ^ 

^tr=^; wi^c^ to^ Ff^rtcsri 

fefF® I 



fra V 1* 11 WT %t^] CTf=SC’ni' *119P« [ RAMIAH and SRIVASTAVA i 
rplftlF] I 





i*?»•: f<t«8 nMnn ar% fiiw*! [ bamiau 

and SRiyASTAYA s «tc^ ] I 




ntipr *fii ^ ci5»rh(<, 1%f^»i 'e ‘«rtz:^ i 

^ w=r?i ^ =n I ^^l-tiw ?taf^5»rti 

-nfl*r8 ^F%hs w ^t?'® ^ wtf^ Ff^Hi wfw i 

<11^ c’fw »it«F»T Ff‘«[5rhir *ni ^ 

f^mn ^ 1%f^, ^ »r*w fNr^^t 

I «ii| s^^ts sftfe ^ =J1, 

5iTt&:^ *f^ ^ =n I 

?prft^ ^ w®r ^?r ^‘f «Rtirf>r 

cTJ®n ^*r ^Iwftr '2fntBf=T ^ ^n r 

Ftlc^ 

?! I ^91il Ffc^ 

sn *1^ ^ ^ ^ i '2f‘<iti ci?^t'®t^ =T^»r 

f*r^ I ^‘<[t»f5(CW w ^*[^5 15hl 

c’fw ci>«n wfi ?t^t? I ^*rr«fi c^rc^i 

ar»n*55^ ^»ipr55T ^%i ci?«rt'®f^ ’ftf&w 

^fl*[ »I?51 cnc^l ?n ^Kf^ ( blade harrow ) 5f9R1 

•srnrfafsr =11 ^ 

>ic<fr I cf\B ^s a w¥zn 

<rf5r ^ c^ »r«F»T «iTO?r ^Fl i 'Sf^i 

^rfiFtrs JFwtc^ wf^<i 

^rr^trs ^»i sitai 5ri ^fir ’W 51^'« ^ti<nr art*f 

^ H fC« »rt*ftiF‘r^ ^t=Fi *1^ csitfet^ ^sns^T ??n ^ \ 

w 'BTf^firgs i(?n ^ c^ ^f^i oti 

^ir; ^ff^59it5q *itf5ij ^*rw ^ i 

ys f^f^»i >irtB»c^ ^ ^31 I f^f>r, ^tn, c^fTf?i I’srTfv 
^ f? ^«F«»n I ^t?rc^ srtft^ 

*Tt<ftsi*n5^ cvl1>t9 wt^rfns^ >i"»i!r ^ I ¥*rtfb^ 



sitiSsf ^ i ^ &ff^9i * 1^1 

^rtl&?r ffasr *T?t*n 1 

(harrow) F(^^t5 ^ I cWI ^ ^Wi 

^'Sf ®^tC^ ^W, 'oI^Rno W*f ^ 

TO f¥V»i fsHlfCir srtfB ^ TO I ^flTtc^T »rf*rf^^ 

>i^nra 5W »Rt*ri 1 ^^>(Pm( to sil mtin f%f^, 
'Q ^ 5»im»ra ^TOt% ?^sTf? ^?n ^ I w 

’niW w^ ^«Fi wrtf^^ 5ic«rr c^ ^Wr '« 

^ f^*f (spike tooth liarrow) 5t«lt^?n bs^ TO 

M 

^ f ffe? =T^ Iri ) I 

> Inter cultivation) 

c?t*fm *5(1^' ^fk ^ 1*1 ^to fTOi ^ 
^ ^-sf^sr •f^ sii ^t’fWw fft. c^ 

«ri^fi 5t«if^ 

n!l5fi TO ^ «f<rfir3 ’tfS® ^l^sr m ^fflf^f?r 
^?n ^ I TOf f^af ^rWtfi 

f^H«rt« ^ I 

sft^to 5rf«rrft^ top9>!Mc# 

I TO ^\Kjfk^ *ttotw TOT srriS? ^*nr c^ ^ci 

®rli5s ^ 'St^ wc®i<i 5t^ ^ffl'® I 

fnto c^ ?pn^ *rtoi «rfw 1 

'srNtf "hr 5t»Tflrtt% ^trsir 

«r»T «f«ft=ra I 

ait*rrf5i^ *f%^f TOi ^ ^tohr apippr «i?firm 

f^nrtrf to ^ ^ ^ ^troii *w 

#Nfiin 953 TO c*ft3i^ TOc^fti 

^rhpsi fftinN I 





WeiCiHT 



--klLLlS (iron SPIKE^ 


^rai ►a I Kundiv—; Weight—w ,• KilliB—cSTf^i ijf® fjllil 

(broadcast sowing of seed) *IC 5 5^ 

iSww 5^ 9(C515t«itcsr1 ^[ir I ®<iai: 

■•ft^ 5^ ®tCTl I %«fT! c»itft? ^twl: fqre: 

vbar harrow) | 

[ RAMUH and SRIVASTAVA : 


gt»r ^iTrfw nRsfi 

^1 ^ I ^^*1 ’^^•f >ifhi c^sr c^sT ^»rraftey*«rf#®l 

?t3T «T«raf ^ 5t^ >6 ^ ^fprcsp 

^v>ffr9 5rf<fTfw ^ ^ i 

^stsf^if irttnfir^ ^ w?wftr 

(Frequency of inter-cultivation) 

art*nrf^*F c^ 

=itt I c^, ^w*i- 3rrt5?r 

^ wc«i ^Tsf^TTSF c^ *rf?r5fi «rcft<9f5T 

irtTfsf I sit«rjf^ ^ti6?T ’rk 

iPI 1 ^ ^ I 

^fgr (TT vr*rrfj5[^ srsffti) 5^01 

«f^t?r, 'e I c^f^ *?rrf%c3T 5ir*fTlw 

^f%ir^t'® ^ ^ I ’fin ^'d*i 

^t*fTf^^ n%<t^ ^ sn I ^ ’rrfS <sn^pf 

f? ^^1 ^rw; «rt 7 'src'-sj^ *ftii^ 

^*ufk^ ^rcTfw^ ^ 1 c^ c^rr^r Wf 

^rf«p?<Ff^ »rr*fTf^T ^ I c^=r ^i^i, 

8Tf^=n ^>pr«f5ic^ «rr«fTt^^ *ffl5fi 

c^arWiT, 5itafai '2r^ c^ ^pt^t 
* rti8 irrf^ii c^c®T c*r * 1^*1 *pic®i ^rNrlw 

I fNW?tw ^ «itf5f^ *f?r art<rrf^5F nf^Fflir 
>frwtaf5r ^ sn 1 ft^rKlrTw c^ srr*rrft^ ■ yfi g gi ^ 
bW I 

^ c^#f^ ^t^rfr^ 5 rri 5 ?r ^ ; c=R^ ^ 

srNTtspF *ffWt?r «rr^it^ ^1 i3ft*rfr®?r to «itw?r 

^ nft; (?r w ^laim best's 



(Depth of inter-ciiltiTatioii) 

^ti5c^ ^^^5^ ^rf^frf^^ 

'o «rr»fW^ m I w»iii w #n 1 ^f^»rl^ 

511 ^ ^ ^fain 5rr«fjf^^ n%ti ^ ^ sn, ^ 

Ff^ ^tSn *ric?r i c^ 

nfiFfi ^ 1^ =ni, ^1^«| ftt 

ntw WT ’^f’nri ^ttrs *fti<r i 

^ ftar®«il 'tmH 'Q 'srt^'W TOia 
fei?w I ^rtatni cat^ #l^-fip6 ws^Kiyi 

if^sr ^?ii ^ti I «Tt^ Ft^i^i ^‘i «rfw ; <ilW 

9lt^ Ft^l C’lfk’F W 'aTt^’9^1 

Frto «n:w^ ^it^r^r Ft^Ri ‘srcatwH ^ sii i sTf^fTf^^F 
*ifl[Ffi ws ^ai iiiir ^ ^tn 'SfT 

^ai -SlCWt^ C^^*I ’f^il I 

(Sl« 

»I «i«(t5('8 ft ft ^"hiCT ^?ii ^ ? 

% I ^«(®»i1 aies^^iW c»1^ c^ «W^!r fltlfSf Bt»I!|1 T 

«I wtsi «rt9r«i 5t»Rrt emtaR ?? *11 ? 




a« I 

«Soil ConEi-rration Worfs” w^tis Wt 

I 







m flb- I 

^ St?ip5« cilsfisi^ «||«f 9HI^ m\9t 

[ FRANK SHUMAN ] I 










*'nri 5?«. I 


<!9*Pi1 (i5> If?, yijp t?r I 





«i I 

S'fac’S ^si 5:t^ sjiprw «i‘*l-;*H s® 

«ft^BT 5t Jims siWfSfR f»I ill I 3 C^^siiltai W5t? 'V’ll 

(-Q ifC5^ efTC-ft JJI’.t^ CP^IWl 5?f1c» ) 1 







s?:31 ^ I 

-t.csfa 55 If'i^ ^1:6 ■« ^ 

*l[:‘a siTifif ^r?c5 

«t7< ■♦tei »ii3ijl 

■.:’:i 3»ti(|3i'i as;f 5!fsi^ 

^H1 5^1 

, d 

•f*b - 




■ ■.:;,;^w',<''V vi'i 


m -t 


' ' -A 


^^3 








A" 






-:// 


■I 






^ \ .J,r- 




Jiii? 2twiif J!5<il&a Jf^a f«r 

51 I 'iW eiisr:*! 4^16 

'■ 5| f^cs Ji'ji:«t 3 «{&; ^fsp 
'i.w «i»ig ii*f|5^t6l aslaal 

'^#■15 55^ « JFlC^BJ 5ii?n?sj 

usiafw gsTcaf *fia « 

•I’fs >::ti Tits I 

n'vcsia »fc?1 r?al »its 

atvi^r ^al fs 1 







«? •« 1 

(*i (.*1 f*"^ lv B'77<) v'isi'*. >''**; *t*f ” 

1 ■''^i< fV»! -1 jf* I A’ 't S' • 'y ■< « j" Tj ■tS' f!i-» < 

35 5^5 3Jf< ’".*■<.•■* S’.*"*! li 'li~ 

‘t" ft '^1' • \ 

511 ^1^1^ y/ ’*> ^w*l^ '-Pi ^P^"* •Tf*’.'*" I ^ 








^ctl c« 9 «« I 

>55 ^ « tfCRa 2t^« Bfmff stw srii I 1^-A^ jfw 4^ «rti «f?ti 

5^:? *5‘J'.C'S 511 1 jq’I.CST ffSI w c?»»1c^1 ^IWE 

f’t'.fl— fssiiS '.^fsi ni-ffllf-i Br5| ^r^l’.iC^ I 



fsi'S— 9 TfVf 5 lf%*T ^ il? n? I ^strr s»i|g?r TtoH (dpiral) 

•«!f':5 n rl^l 5f-5'SI^ 5l’5|r^ ^ I 

f KRAXK SIIUM AX a5f-rt« ] • 


•» 


« cii' I etsra IN ^ « >i1i aiwW *iwfe «it*« 

I »»in—ariCT iCTift fsn wii^ ^ i **tnr 

cwfl 4^t ^ finri *ic^ i Jrti j?« • 

Jl^H ^1 ^if •Tt^CSIlJTf® at^w « 



^ I j-’cw *iw ^*ra?j ^ ^(5^ fSiM « ®’ca_*n? 

. ^CMWrijI—^II9fTl¥Bt^? c^tt C»T«®1^1». aw*', <S? £>'«C» \ 





« 

*|p6^ ^«r ^^t^ (Sfirtaf «wciii 

^ toti 

taw 4 ?itrsrr?r ^*ni wrt^ c^ i 

»ltfB« w ?tlt I 'Sfa'k "Wr 


irt«!—nf%s[^:?r?r ^ i w*fr (?rf?4^, 

fhrfaT, ^r^®i, ^8 w=ri, np5*T 1^taF1t?» 

« ^bf<^t?T ca?^f^ ^ fk^n fewr^Nr i 

^_*ff5^^C«f ?ft?Wr, ait^, 

sf^, *rpRfp=Tr^tl?, 5|f^ 's C3F»itir 

Ft^ f ^ I 

«itq[;-^'« «rr»r sr^far ^c«r 

^<*rf5r, a fla^ caf»rfc^ ^rfnwtw «rl^ Ft? 

^ I ^?n:«fT J^’f^ « c®F^ ^t^i^Ffi? !t5^ «r»rf^%T i 

f??t?r 'e ^ ^ tfl^ fSr? ?t^ i *fi%??c?F 

F[? ?p? ^ »r¥f?sn ^ i «r*rt?^ ?«•fi’Ri, 



Ft? ^ I 

wt»r ■fv—*rfwr«F ®tw?r Ft^ Ftft<rt^ fe«.*rhTsr 
^1 ^tr r y, 51^, ^‘Nr|ir, ^1, 

^8 Ft^ Vi I 


wm 

ft?i^*[, 's *ft^ Ft^ ^ I ^ 

^f?rcF?s ?tarr'®f»Pi mj *11^*1^ w c^ I 

•Iti—npBJj^rcsnr '2r*rt=? wi i ^Ff<ir5?r tot 

nf^BsRTsr^ ^1 T> fRw c^ 

5T^5i, ^8 •f^’Ri, '« 

ntc^ FT? I 

^c®ii f^»i, ^rtJrt^r «r*ft=» 

I vi^, ^8 *f!mi, =r?hn, ?f^(?Wr, ’«ilw, 

's ’*«f''’rf=r csmti ^ ^5*i^af?T fN ^ i 

*rf^w« mt=r «r«rt=T wf®i ^ c*niftFi, 

c^^ ^«rr5rhpr's ^«Tfc»rg,i ^ 

^t=rt^, 

F|—nftiror «rpr Ftnnr Ft^ ^ 4| fi Ftwfi 

's f^wcn wrf^ w I TtfFf^ 's FwntHf? cm fi fiot ^9 

I 

fvM nfi w ^ f F fiwfsi ^•wf»w nfwh « ’f? ^*fm 

CTTFnjF <ftfii tfpni wi I 



(swtii ¥*i»wiSHr wfi«r *rfirwi«i <8 ^ 


^ 1 

wfiri *rftirM ( »Tip9 ) 

«^itil% 

Ir*.. 

^ 1 

«im () 

;}(te«*o« 


«1 

C^ (FtH) 

(t e *o o 

^y*» 

«1 


;jo*o o 

:s*oo 

tt 1 


^ e o * o o 

V*a • 

«»1 


i04*»o 

b-’o o' 

*» 1 

C^911 

4 0 Q 'e e 

^ 4 o 

O' 1 

^*r *1^ 

8^*b o 

4’4« 

:»1 

5|f^ *1^ 

) ^ o e *e o 

4'o o 

io 1 


^4o"b« 

(t'o 0 

1 

*fT^ 

^ ) e e *• e 

«-^4 {C^9[) 

1 

cai^l 

^(t o *e e 

^•4« 

i'O 1 


^ o'o o 

o o *c • 

:>8 1 


)^4*ea 

iio'oo 

1 


8 o*« • 

1*4* 

:iQ91 

«^F1 ( W ) 

^4*00 

^«*oo 


w 

iOryza sativa) 

<rt^ () <3rf^^ *prhB=f 5qr<fT 

<2r«rt5f^i *rwt5T «^Hi»RPiif 
1 %i c«rrt5ir«c^n?i< ^ ^ i *rfpnr «^ifh5 tf 
frriw ^h»re Hi fiHi 

«tCT ww ^ Wi >TOi H ftF[ ^fiin ttw n I 




trr^ m 

<rtpnr ^ «r*rN^: '« to i *rWsT 

CTO" ^ «r«rf5r OT*f «r1^ -sr^rN ^ 

^sf^Sh wr I «rfi=nr ^ r 

«rtf ^ iijc«rJ^ *r(w?r 5t? ^ i f^, 

*f^j<TO“r, ^ ^'31 «tiTOr trN ^ai- 

TOn, at^tar, sffi^ ‘>e c^Ttro «rfi5fir -srf^ ^»i=t ?rr^T 
I ^ ^TOPr Ff’i ^t?r 

8* ^t«f ^rfsr ft? ^ I tft^r Ftm ^Tt^ sr^spr 

Ft^ 5fa I «rt5r 'SfTFr^ !3TO*r, «rft»rrt« 'q 

Ff^ I 

nfroc^r -srt? ^ c^tft «rt^ Ft^ 

W \3. I 


(sr^ 

«ft=r I ^ »rt«rN*r^: ^ «»f u '-a?^ 

^ '®* «• (g f^t^ (tiller) nt:? 1 

c<rt>rt*R Ft^^rc^ «rt=r to i <rfOT c<rt>n Ff^si 

TiF I c^r^Tl fNf ^<n ^trr =fi i 

'S CTO FfiafT *rtC5{^ ^ I c^t^r 

cTO arh® ^"Nl^ I ^*fc=nr to ntf^c^ C’?1^ cTO 

arfc^? '•«if»r>rw »rrc^, 'arfrN c^ cTO artc^?sft^r *f<^ 
qti^fi (f^sr^v^) 

<n[CTO ‘tf^BTOT car^ «rtC5nr Ffjr ^‘Ti—^t^“f, 

'Q CTfCTlI C«r%C^ af% fiTVtTOC? 

^itcf I Ft^ c*iti>i, ^ Ti ^us ntcF i «r*ft^ 

iftw»1itF 1^ »r^cTOr cTOi ^ I 



■•tpCT'W »pr*i 





fsai sit ir\ I n\nvtw « ^*r 

1. ^?i:*ri« ((tsi’ttf 2. Isiitt^ 

3. ifUsni sipt I fH. B. ABAKEBl sf^Hm Cilt«IC9 ] 


i I c^1 ^*1^^ ^ I c^ 

«til ftontc^ i 

^srf^ ^51 ’I'l c^i '»«-8« ^"11 

^ I f^csr ntc’F I «rf^ wr >M i 

'Q orun I 

'51 :»—»« *rtz^ I ctni '« c^tTi ^ i 

Hii^a «rf^ w %4 *i«i I 

81 cm\ ^•i I «tnc*ri «»• ^ to ^*1 

^ii*r I «ff% ’f'R ^«-«* I 

> I wH cwtTOni fro 

■nr^; 



♦rtror 

cs\*m f?CT *rtr^; 

^ ^1-0. ^*1 I 

'® I to *rfw*; ?»r ^4-«« ?f«i r 

81 c?rf*fm ^v9.->«4 f^pT j 7^ ^t-^b- 

iR-ll 

*1 *?t8f?rl“8>/i8“Cirt*n*ni ^;4->v3« *rti:^; ^fi^r 

\9a.\9^ 3|«| I 

^ I ^t8rWf2i^---CirMc*l?r b^4-b'3o »ftc¥; ^=t a— vs* 

^•11 

^ I ^wnrl-^^^--c?tnc*rw b^4-^v!). ,a,.v3^ 

v\ I 

VI b^4-^v3« ?p5^\3.-8» 

r 

> I (3rf*fi:*f?r toi *rtr^; ¥?i5f's—8« 5[«i i 

^•1 f^^CW®-=rrf^ art^ I b4i-b«#« •rtc^; 

w 5M I 

I «rrtr.-»®ft (F. R. 43B)—:rf?R arf^, i ftR «!%(* 
4» ^ af^»ni ^st'hr 4ft^OT'« ^ s?i I ^5f ^4-^«» sf«i I 

I upr. ft (s. R. 26B)—arr^f^ ’rffe-»rf?^ 

^sr vs—«««r*i I 


c^tcsi 

^ I ft. ft.-i { c. B-1 )—Ohm b8-^84 *fR ntw 
t? I «rft ^ wr ♦rt^Ti I 
^ I ft. ft.-^ (C. B.-2)—c?rfnm ^8-b8« nw ntc^ f 
w «rft 8c n-i *rhe!nftTrcf I 

3»r«ift «ftCT? ^ arhs Ftf 

^flnn ^*1 *f^ i 



^ «rtir >PR «Mrhi Jilted i ^ ^*rjrfarfir wn •rt«in 
am 4fftr >r^»r car*lhr *rtPw «t»r wr *rheti ^ i 
4 Ti ^ ^ «tlt CTf c^ ^^5 <fft=ni ^ 

TOI TO c^t^rK >rri5 *rf3T TO 

^ ^ ^ I c^fsr cvt=T 

whs wNtii fro^cw^’itfe, cTO»i^ThB*j|*rt5c«wtqi^i ^ww»i 
TOW 1 wt»[ «rtz:=nr w»i5r wfn ^ i 

^ '« CTt^ ^ ^tnTOi «ftc=Br >fftc*rwi 

w^pr^i «rrpTir ’ff ^^Rtan i*'’n i' 

W«T TOWI C^9T »rhn Ft? 

w?ii ?tir I *ff%*iTO «rfe5Rr f^l5 <sf*rt? wtc^: (>) tflfsraT-c? 

I 141 »r?? wt^n tftt?? Ft? ^ I (^) ^ 

I <41 SR? whPT Kk^ Ft^ f? I («) ?cwr- 
fro?^ I (H jpiir c?ti3n ?tc=Ti Ft? vf i 

*n^ Fti? ^ WCTRi WnitW^ ^ I WWW ?tpni ww^ 

^ I c»rFi^ WTO ?t^ wft^ c? ?tc^7 wftr® 

f3r??fw?wtc? w»T <rt?t^ <<twi ?iwt?ri «f?1=iw: wWwitow 
w% ?w ?rtf??t? ww w ?hi«(i w?n 5? I ?f? ww twt? fe*riz? 
WfTO ?>R Wft? ?'t^ ?W WWI ?t? TO *rk3Rr wf?CW Wl*IWt?F5 
w? wn ^rtf^ei'a Fto I *rftwtf c*w c? »rt?W5s s 

WW? ? WW?-^ WW TON FC»T I 

( Cultural Practices) 

?*tw KWtHi W TOT Wt^tl?! •It^ TO wftfl ?1 FlWI «t*M 
wfinii ?N Ft? ww fi I wTOl w WTO wtoN ww?tci 

?tTO Ft? f?f^ «rwt? ^rtiw I •rt^WTO CW*N ?tTO Ft? 
^ w?^ TOJf caflii Ft? *11!^ ^rw: Wwt? *ttw 5 ?tl, 

TOwciTOnwfwi 



* ifi b*i^ cy ^8 9^ ism wftc® ^rtcsra fwi 

cm tT:? «rtir »r^»[ ^1 f^g 'art^ «ftr5r?r Ft? ?? i 

?tf%% cspTt? >r1?t^ *itar ^art^ ?ti?? Ft? ?? i 

'« ?tawl C?W? ?Ti5 I ^ ?1 W 

C?M^ ^ ^C?t? ai^ ^f? Ft? ?W ?t?«?t? arfarai 

Ftarf^ ??? ?? I ^t?*i ^t?fii c^t?i ^t^*r? «r?t^ 

W I c?-^ ?tt? wt^?l ?1 TO? »rt?tC?T { fFaf VO ) »[t^ 
?*R ?f?1 ?? I W¥^ ?’H ^fn ??? TO^t?r I 



ftR8 I «ltl^ W (?IT?r) I 

[ H. B. ARAEERI VHXiJ C^t«C 9 ] 


aitfe? ?*r? C^ ?\®r FCT I fsnst? ?I 

'« t?f^ 3Tt?tl?T ^’TW ??=( ^ I i* 1^ TO f??1 

Fiait^fl cren ^ I fNr ?to? to ^ «rTO ?t Ft»iA?i 
TO t??i Ftairtrs ^1 ^ cn ^ ^ 

vrfir?i c?wn «fTO Ftairtro i 'e Fmt^ ?t> 
?(tn?i ^firai CT6I1 Vi TOi? 5t?r ^ tr? i 





c^ ^Pra *ffl5rM c^ snr i ^sr Wi 

«iiNr w *refe 5 Ft^ ^iTi ^ I (>) c^ >r^ «pniK 
«fn ^tPr?i nc^; (i) c^<rtc!T a J m tt^ 'q («) ^ 

cirr^r^i *f^ ^?>nw ^iii ’Tfir ^i i -w 'q 
e*fc^ 3rf^ ^rNTtfl I 'e 
«f«Ft?r 'flf^»!“C*i >iti»r ^n=r ^ 

•«itc»r m *ft5r ^ ^ Tfrr i 'im ^v-«* 

c^rfar ftar »itc^ I c^ sT^psri ftc-t? =rtl i 

f^r^sr 4 ^c^ir ^7 ’TTc^ 5t>r 1 

c^rfs!! *rft¥ I TO w I 


^T*r*i C?IT*f*l *tif% 

•ffror^r Fii^?r if% -srt? 1 • ^ otn ^tNto Frt 

I ^nr ^tl5 c^tm ^c=nr w 1 

Cilfn W *t^, ^<W *Wif^ '« “n^i^Sr® Ff®1 

^?n ^ I *fff« »rt^ «mrf^ ^ 1 Fhn ^5«t#-aTft^ ^« 
^ar 5 »r[Tr WW® c^ ^ 1 

^^ar®»ii w ^ 1 a*rr=r®: 

c»r5\^ wc»[ til *ref^ ^TO*i ^ I ^*n c^ '2mtw=r 
fW® ^Wl ^ TO ^ I FfFtW ^1% 5t*r 
TOm ^ ^ w»i »r®TO ¥«i ^ I ^fir Ft®t® ^ ws\^ 
TOfiR ipi ^ wnr »rTOt^ ^ ^ ipr w *i<rtr ^spr'« 
•®mtirfsT^ >[t® 'ffwW ^ VI I *f®if^ ^®®tfl Fr?n 
^ *ref^ Fhn ^re^wtr® aprrft->rflf! ’vf^nn »w=t ^ ^ 1 
nts' n^iffic^ (V8 sr^ 1 f^ ) ?Nr8*n « ^frj tot 




TO 5 Bfill b5Vf% I 

[ H. R. ARAKERi ^^i^ripiRr J 




















^ ^ yri 

■ srt»n ^ w ^iff^ w ^ inr i ^ 

W^nr TO ^fiw c^reTi tpr i to *l?nrfi wn 

TOfrw^i c?rt*M *f1%?f^ 

^ yvi i ^ I <iiw > '1*^ c^^fap ^ »itf^^ ntc« I 

TO TO? Fhn ^flrc»i orh*) 5fi ^fliw ;> 

ftsf^TO ^ ’^TO?! 8 o» >r^ TOT ^t?i c?tn*i =v?i r 

c?t*rw? ^r® #? TOt^ »il?i 

TO»i cmi ^ I c>i3r5W 3Pt«ft5i Ff?n arf*M ^ 

^ I 3Ff^ ^ 'anrf^ ^ 5t?1 C^KI ?? I 

»rt«ft?*r®: » IR» ’Ttfros s ^ *f? n? sft Ft?i 

?RI1 ^ I T(^tC^ m 

^ ?N1 ^ TO 'artTOi ^jn^rr?*! i 

w»^-c?rW«l TOfRs 

^»rt^ c?1*f*l *f^f^ CTt^tjfe 'Bitsiipr? ^ I 5i*R w:*r^i 

arrnm ^«n ^; {^) to ^var >0 (^) tot c^ ?? 1 »rtTO^r 
'Q TOrtf? sjFfif ^?ff9f TO?i TO1 ^ ^ w»F 

TOin *TO I w *r?if^ TOi ^ j 
«ii? wr ^ TOt^ ^ TOt^ TO?1 TOi c?t*f«i ^ 9 ? » 
c^t?? w\ TOto fOT fifTO0 cTOM OT I 

cTO?n 

•itrow t5 TO ^ sii .* 

^ «ff?r >iTO5n I cTOi Ffn «rTO«; cTOM *rvf® 
^ w pTO ^ f?» f^r*p?f c^anrf^ tot TO! cTOM ^ fir 
w TO-ct To ^ ¥ti f? I cf >rf TO TOr 9*tlft 
TO TO? CTO? ^CTO TO C^ TO TO %f TO TO! CTOI 
TOrsffi TO TO^ wf^rif wfiscTOfltfTOTOTOtTO! 



ib-ir 

^iSR'«»iTfl «ii!rrpf <rrt=Br ^ «rf^ 

-ntf^ c^ ^ =n firnrw ^*r ^ *rt«in f^?rtt^ i 

?n (-rNi 

'€ nt^) ^fl^f^e >T^af »rt?i ^itfers f^-rti^n i »Tt?r, 
»rhr ^ «fwt^ *nre srt^frarsr 5Ttif 

nt^iri ^tiri «rf« i** nt^'® 

«nwtn to i vijg:® Jit?f ^ftfii^'e 

k 

c^car ^9r nr^in i ^rf^tcaR ^ 
fiftirR ^sr ^ i c<Ft=r c^t^r 

^fe® sf-R ifrftc’f'e ^ ^ nt'sui ^t?f I 

5it« 5itfB »ft3r 'TOtc^ >rs^ I 

5itiB C?T| c^ »itfe® srflttrc^si ^sf (low ) 

^Rrtf% (medium), *f^rfTOe3(r^ffw (medium) 

«ftw -sTf® 8» nt^vQ N, *f(^® P 2 O 6 'Q •rt^'es KjO 
fifOM TO ^1 N-<iiii ^r-^PsOg 

'« KaO CiTtTO^ <3(C^ «rc?t^ N ^«T 

«Ttf>rTR *3]:^ -srnrR vfa:® 1 

^tw*l 

«jR *ftf^»i nf^E cw sptt^ »rt?tnT ^Ti »i®in 1 
w <ft=r wr *n Ttai ’iT^pT^ ^?r ^ 

TO ^1 ’TOW »rWwre nu ^rh?ft to ’Trti •ffwcv 
^PP( ^ ^=r «ff« ^•-^« *i*l 1 cto -sTf® 
■8—8c iw TOT® *rt«fi ^1 c7H*i*niif^ 

8 » iM w ntTO ^1 ^np ¥»!!T ^ I c^twi «rfc=Rr’nF 

RftTO«[ «rfi »prr«r 1 ^rt^r »rt«rtvp5: ^¥t*n ^1 ^^8fff% 

1 ^ I (b-t ) 




I ftaw 5itwi ^Jrtiiiw: ‘^3w citmi wii\ fi» 

[ Boy L. EONAH^B ^fHcm *plfrl ] 





































«rmt^ wrt m >rftl ^tm ^[Pprtir 

I w >nF»i ^r^'hi ^ 

««ff M?n 9^ (fifar fifCTtm ?rrrt^-r 

nfwcT =Teif^ ^ «Wti «r(=fFr^ 

^1»nn ^ I ^ «Mt?r «r«rtsT : 

(i) ’Ttwi i5t? «rf^ *m nt^ cnt^ *rr?i 

^1 «R*nt^ ; 

(«) ^ ^*1=1 ^srsi '« ^c^*PR f^ar 

(8) cwtn*!; 

(«) ’^aisr nt^tr?j \>r^^K fsi?); 

W atw?! arfl^prt? >!fa 

«fcirW I 

W ^fk arrf^^a ar¥ »rttl 

^\ws ^nnsli ^ 


•ft* 


( Corchorua capsularis and Corchorua olitoriua ) 


nt^ ^r^nr =!tw ^?ii ; ?Ffsi 

nli^ ^ c*rf=rr^ I aiTOi ^^1 

TO Iffc^ C3Tf=»t^t >fSI f? I ^tFI 

^1* « JffST s«ttls TO CS*T SfOT CTti5fTO%?«1TOff I 

TO««ntProtCT 'stws 

TOtf, ^ts, *f*sil, fart?i « nt^w ntcferFtffsi 

«fCTO« *ft* ^tws «rwr flstcf i nf^sw cits w 
4ii¥iirifr5*rrts^fii 





ss^ nftw 

w ^'9'Tf# 'ravrt 

•rf« ^ ^tes I *rt^ ^tc^ wfn *ra{ff-»!wt9 

I CT ^«i *fft^ Ff^ fT, (?r w «iwi 
€• 1- ff c^ «t»r # ^ ^us srcwjf 

I *ft^ Ftw?r ’T’nr ^t*n«rf!n >Tt«rrF‘r5; vvs” wfw 

^rtc^ 4?^ «»v 5^ 14® m. *r<¥ «jrtc^ i =r?t srt^ 

ntw I 


F(Ti^ 

fe^nr, '6 *ff% ’ttk's ^ I '« 

>8 »rrfi:^?Tt^^ ^ ^ csrfrhsjS ^ ’rrtSc^ *Ttc^ m 

^ FPff I c^fsr c^Jf 8rt^ sR-ffiss jpffec^'Q ^^rlwi i 


wt^ 

•ftfe ^ car^ : (^) f«^1 *fffe ( Corchorm capsidaris ) « 
(^) ^ ^ ( Corchorus oHtorius ) | *ftC^ nf^srh 
*rrt ^ ^ ntcw 

>8 ^ I ftii 11 np5*(- 

s?c«f Ftw?r 8fw ^ ^4 8, c^-«?t<r-f5r 

C8r--artw-f^ I fqii nt^ ; caf-^tw-'8 cw-^f^-'e 

i4«i 'ifwcT f^i^wi *r(7:^ 8F% nf^ 


*ra 


^>irinr *r?r ^4,jr?r nti^ Fhr ^ snr i c^ 
*pp\ Fff^ srtf^ ^ ^n ^Wrs >rft^ wrff? ^tTw *rf!r. 



»IW ’TOWfr »»Fn >»• 

^ ^ "CTr Ft’i TO ^ I c^ »rfn 
*rtft« #n ^ *rti^ >f TOwct ctoi «rtCT^ 

^?n ^ I 

♦tftrti 

CT att^ ^ 51^«WCT (TT w ^f^r ^TOf% ^fwi ^ 

5f*R I ^ ?[CTfT »\hi c»rt«fi'« ^1- 

c^ TOTTOhr Ft®rftfi arfir ui i ^ 

feTOKn ^ ^ ^ 'mK ^>lt»ftft »!^<lf^ *U5ftin CTO,^f5^ I 

?srf^ TO n^, sifhi ^ ^ >•• *rt c»rt^’Tf^r^ 

«rffer >Tft^ tes i ’?^«pr*|5r 

TO I TO^i ^1 ^C3W ’tWctt :> *r?r *nr »rfto flw 
TO ^ I i • nt^ »rtc»f I TO ^*R 

4teBnr ^ TO »itc^ I ^n^r to f^rcro c*reTO to 

5t»r ^rtTOf^: ^ f^tro(?r«iii toi 

alter W ^tel fT^ tel TO (wheel hoe ) TOl TO 

^tTO® arte TO 5t>r nN i TOro ^ ^ to to 

irftes 8 ^ ?5«f| TOTO I FtflTO?Ftf% TO*T TO«l ^ffeTO 
TO i^rr r TO^ TOST TO1 ¥»f»i TOi to to w toi 

TOn ^ afc^tro *iTO OTI 

TO»i ^ter TOW ^TO TO l^i'^ TO I «a w arKte- 

^tw TOT «rf^TO *rt^ TO^frr to i ▼twa ait^twr <acTOw 
c^trr ^ TO I c^’Tfcsr to^ m artel TO TO^ ^ te 
TOi:^ I cfU c^fsT TOit»i nt^ fe*rftet’S c^faii to i 
• fftfea ¥TO ^t®te® TOrtrfte *rta ^tTij^f ^wi ^rcTOR' i ^atot 
4r^ *rr^ tetefe to *ter, *ft^ ??TO 'e «• 
*rte TOtCTtlro TOw^ affi ^TOtte »r*»r TOft’f tor *rh8ti 
TO I TOTtW «-^ 3TTO to >• *fte RJtCTtteR TOW^ fftel 
tfUTOTOrsTO I 



SS8 WtJItWf 

V^aRinc 

^ ^ : *rft nFtpri, 'W 

ft^ptpn, (xtm >8 '8f^tt=n i nfl? *ft^ ^rfhi Tl'eTf? 
^ ^-8 iffirrs ^rtf^nn W'sui ?nr i to cft^ c^ 'MS (ir-» ^ 
^Tt»r Wil) ’»%! 5rf^, TO ^ TOi wf i M8«^ 

^ TO*rt«i ^^BTtf^ ^trh «f^, ^pntTO «nff^ 
TOt^ *ri^ ^ I *ft^ *rFfprt?r ^ 8r»r «rcw 

ftw m cam I ^ 'Q *rfl«nR51 TOtro 8fOT 

«it^t'«TO i- to h'oi ^I'hrTOTO 

to TO »p^<^ I 

^:*rir »TTO TO TOt^ cTOi to TOtt^n 
c’TtTO tof ’Tt^ti^iT TO ^»pn 

^ W^rnt's 'SiH ^tlS 5^31 ^1 nt^ TO 

^Hsron TOir wt^n ^ii »!"«j<to w 

*ni ^fkv\ ^TOi *rttoi ^ir i 


(Solatium tnheroaum ) 

^t^uq^le jfTO wre ^«j|| i ^ I 

nf%*iTO ^ TO sfl I 

•lfi[5^ 

TO^TO TOn'6 «frt V JitlS ^OTiiin 

TO^i TO^Ht^^Ftor 
^ am ^ i* ntft cTOaTO’TlTOtl^ M5?i»rft^fH%1 
CTOlTOf^l 

TOI •PR^ apFt^ I C^ *nwi '■IWI 



TO «r«it5r 

■#ir ^ TO c»r »r^ topi c^ 

it?i 5rt»n w TO ^ I ^ F(*irt« 4*Nf 

TO ^1 ^W5r|»it^TOT>rt^ 

wr TO ^ I nPRTO cizTO toph 
TO^l =rl»itirsirtfTir-s>5rt«rn^TOff 

=Tt3it?i I «iiTO «rf® *rt^ 

^BF TOl.»ltPf I ^•lPt?r TO»r ^ ( VI Sf^ ) I 

»rt«Ftw*n5: ^tc<sto to ^ i 

'arWn ^=r, srffe ^fii^ cw'en ^ »rt^ 4fc^ n^r^ 

I ^ ^ ^fro c^ TOPI TO 

5rt<n^*r«: wrtf^^r ’rf^tnr ^iai ^ir i tow 

f=i^ ^wii ’tWwt ^rWtfi ?*i5r TOinii 
8*» •ftfe'Q ^TtwtPiwsr 5TtTOfe, 8««» ?rthr 

*ft^ 'Sfotc’f ^ ’T'M ntro ^ I *f1^TO 

*fhTO ^ I «iPi5F -21^%^ ISrar »rt^i 

«rf^ ^4 Sf«| I ,1,^ ,ftiT 

fifprm I ^*f?:5Rr ^ ai^?rtir artfe 

c^TO?r -sri^rK to i 

TOsj^ «rprfw TOk w »iTO I Htftps ^t^«i 
PT^ grtirti:^ gtiTO^ i TO^^npRr-TOnft^ 
^ tuTOhi Fhr-^ TO TOr <flTOhr ^ TOW 

I TOW l^P i P Pt TO TOW «?|pr W ^ 5(1 

v-^» fwsr toW to ?5TO l 

mt9 

wpPiTO TO TO^ft BftPW bW ^ I wiTOTO 'e ^fTOW ^ 
TO5 I *f p 8»WPf TOIm TO cTO, soWTO 

cTOW, TOf-|-c®fe >8 wW firepr wfm TO i TO cTO wtus 
cTOTO C^ TOTO TOf^<flWtr8^ TOTOtfiK 



fwi ^ I I 

•*tai: 1 ^ \ «!5ws« ww ^ni *111 

^Iw wftc*r: I mwf «*ipi 'e «rtw ft*itCT ?nrt ?[«i 

[ MARTIN and LEONARD i|f1«|inni7 } 


“▼n sn I oiws^ ^ ^ fin Sfrs i <*w» 

»Mct% f^f fiffe ^(CTnif fai fH^hi I 


{Lycop^sicum esctUerUum) 

^jIN^ I ^ ^ 'e ft-c« ^ w 

^'s nt^ ^ «rhsfi Tti I 

<?f W ^ I 

m 

♦Ifil5<1 

^'®!itf% -srfi ’ttft c^t^ ^I'hr ^ 

«rf^ off^ ^irtflra »r*ra ^jtlw ^ i c?rt*fm 

«rti 8 <S9 f =i^ ^*r5r ^ i «fl^?r 

«r% w »«» ^irf^ ^Wiitf’iCTi 

c^c»nr ww f^ir ww ^ ^ ^ i 

^ ♦rKw ’8m»f ct ^ 4^ 

»[*iii I *i^r5^ ^ •fi'ttitw 4W ¥iii 

Tfir I ?i^*l ^5l^ ’Ttll C^JtlT>t5r 3Rt ^ I ^ 

^r® cft^r*! ^ 5t»Tftwi ipPr nwm\ 3p%^ 

mK ^ fpr c?rt*CTr w »rl^ fetPrr® w 

'W CT^*n ^tc¥ ^ ^ ’■w # fimi? w »nnr «t*M ^ ^lf4H 1 
c»r®^ ^m»l«5rt»n (furrows) ^e (ridies) 
b«i1ft¥fir«f» wcwta ntOTcnHWitRr irtwFfincwfniTO 
^ I cm c3rt*M ^ ®tii cthiw ^ cnm m ^ 
wcr^ ^ \ iiti8 wi»pn ¥^n, TO's ifiti^ 



»rlfe .^1 cwi *i?r^ nd^ i ^ 
^.. •rt^ »rwpi> i^i ^ ’ftro cWf 

I 5t?ii CTt*fm >rt>r nw 

a^tte c?'«rd ^ ^ fifcrW ^ i 


•rr« 

c^tNTlz^ ^'ol^T "Bid^t^n dcw%; 

»l^ff «ril5^ I ( Bonny Best), 

«m (Best of all), siM (Large Red), 

( Marglobe ), •frsiil'Nl ( Ponderosa ) ^ ( Oxheart \ 

aftc«^ 5(f*r i 


»r<diF^f?r 

*fU (semi-aquatic) ^ 

'8fC*l'Q Ff^ ^?n TflJ I mfi\ '^di ^ I 

Ftm ^ «f«rf5r nj ^ '«• 

^5r-^»rd i wr« ^^R's sirs^iT-f^^ 

5it^-sflf2fc«i'e c^tm *ftr=nir Ff^r ?rii ipr i «1n«i «5r*pr 

«rfR?r m ^ I w orhw w ’•rf^ ^ ^dtsr 

^ctfj =ftaf wfii^il 'Slew ^dc^ 5f*fpr 5i»«pr 
c^d^i JT-Mds^ ^ <rlw Ft^rNd^ ’tNt fircirtn ^1 fiRd 
»rh5 ^finrtCTF I ^ c^^»wtai c»fd5i »Td «cFhf ^?n 1 >r^2td5 

>rtiw Ft^ ifk •rrtrrcn 1 srtliJftiR itff® 

»itF «RTfi»re irtesr fe*pm *if^fl Td f »rtF 
>r^ ^rftdn ^ ^dwi *riPl¥i w 1 

WrfP^T ^WT? *rrWF Ff^CT^ ifWWF ^FTF^TF wPFT# "STr® 

FfifCT Vi I *rft5nr ^ wf® wfci» 



*iPw wr 

^Tp ^c*! *ftunr FPT I fiw 5r*fOTf ^ irtr* 

Srofin ^3nrffl ^%i ^ »rl^ «rcitn^^i ft?rww*fFftfi 

^5T t5 I ^Ttfe ^5 Ktwi >rhr «fiirW 

^f?ni1 ^ ^ I «il^ir«(f^ i-* VI WTWI 

jf^fif I « ^ ^¥9 *Ttflr5 « 

qjF qj? FtiTi flit*f*i n I «rf^ ^•* *rf^ 

>r(»re^^ -firinw ^ ¥»t *rhsin m i 


<sf« 

(>) «itcsn 5i^ *iife ^iv*r» ®*ii TO ? 

(^) fl'iis «jt!i m fr? csWw^r ^TOni ?l^ *iife ^ 

*lNvf ft ? 

(o) cil^ittw? « fisi <iic!i ft ft ^ ? ^toni ft ilCT 

«ic?-w ^ ? 

(•) ft tftTO srrlfw *iti&?i eft ipfl w f 
(•) *rii^ft «tft iftiPri w ? 
ft) ^ft[ m TO c»ie «fcift ^fiira w ? 

(1) ilJtnitc^ etpii ft ? 




’|?F >6 »l% m ^ *f« I wt*! 

n(i^ m ^ ^^tcw?r ^ ^fi, ipr I 

»iw ^fwTs »il5i ^sr i 
^t’re, Jif^i?, f5Ff^^*f?sT « rf c^ cir^ii ^U IfeciJH, 
■« 'Bir#%r!f ^9\^tm nt'sn ^[!i sii i nve 

’IlF I CSI»| sq\p 

m ^ *fK^T «jtrf I 

^twft^'Nl «ll^W (Bison) | 

^IF, 'e ^t^!f cirN^^tJl n®; »it*fW5: ^'s 

^ •(«?[ ««rfC5V I 'S ; 

=rt»rhi3i •ri'^^, t[yf >n; 

I ^fertcn ^ ftpll c«n ‘cw^ (Zebu) 

^1j?{ ’VtTl ^ I nw CFTistw ^Nt 

ciirtwl?t n® fHtN ^tir l^tcw 
cfWw c®t5( «^tc® =11; -I®* «fftw ^ 

( VV!|^ ftSff ) I 

ijrWOT ott-^%ff? ^ ftfT I frrfPn® nw 

»rtf5wr >f"^ ^ I ’HP «»n?w?r wr c»pc*n?nr 

^lm f^i cft!T 4?^^ ^ipri 

4tfN 4^ ^jn 4WOT *nr n?p CTnp^ 

Hn ®tin "^PM w ?;yt^ ^ n^ iH w ^fim c wii 

^1 









•iwi 

^niTM ^ « Jiftww : 

w 

W^ Jiwtfi I ); f^, f»f^ I 

<sf»tf% I ft%f5n“ft»rhr; ; wi; ;. 

I 

«Wf« I ; ^neapaf; ^tftfNl r 

(?mt^ ('«CTFt*i); I 

nfer 

?FI ()»’srf^nit^; ?prrt5; ; =rt»f^ r 

«|i*ftSr5 •fw 

^fij^ fPT«2f«rf=r cTf-r / cww "fwin >2rtir ir» ^ c»rf^ 
m «r^ ^n *(t?itv ^sft^ ^ ^ i 

csiwo i 'e »ft^ 

(7T c^ ^ ^r fgw r ^ whr 
snr I srt^nar *rt^*r'« ^ ’Hf '«»r% i 

c¥tl5 c^ ^ 'e ^is«rN5 to nw 

'e 5if|r3r 5ft\5t to i TO t[lc^ 

^*f9if% ’vflirrf^ I ‘’Tt^ ntw to’’ 

isi^ -ff^K^nr »r5T «rTO nftrfif i 

«iFr« ^ 5nr; TO^ ?t? « to ^^TOsi to i 

Tots ^ c^, 

'« »r^fTO ^t?re ^ c^aftf% 

TO ^TO ^rtfro I 

Tot® c ^ri MnfCT f^sdB cai% oHI TO: ^ ^•* 

'e 5fi*t ^HF (yak) i «m car% TO»* 'Q ^ TO»CFr 
TO I TOlt ’TV CTO TO %®«fTO CT^I TO I 

>itTO^ (»««•) trr f t fi pg nti wti cr^n to TOc^ cTO 

cTO ■'35» W ’HF « TO[? ^tCf ; ^CTIWT 8 cTO 8> iw 



•rftwr 

3?% « it ^Wta CTfl> cjft- 

qftwr ^«tfK“r i cq c^ m wm ^stwc^ 

^ ^rwir cm-q*^ ^snr, to 

^qtrw ^TKfw ^<.qf3R nfeii qrt qi i ^ q^- 

cq «rWm cqt-q"q? api-«j3Rt^ to 5%fnE i toIw 
cvnq^^iT cnt-qft^ cqft w^ani 

c^tq cTO qt^tw cTO ^ jr* qt^ q^ 

^<f qfein qfq i ^spnr qt^ q^qqi :»8 vsm^ «ifq^ 
^ qt^q c?q; i c^Thgl qq? qfar i- qffq 

Ftq ^flc® qtw I qqiqtcqfq ’q'etq, ^qfqqfii^ arqq, Ffqq 

^^^q, q*ft^ 'e cqtq wqq qjqqlq 

^q ^tqt?:qq croq cqi-q*qcqq =^tqq i qfq« 'qtqtm 

cq^qq cqt-qftqtfq «itqt?pi>q ^<*qtTO qq»q, qqjqq q^'e qtq'qftqq 
"stqt q^q qq qi i 

cqqftq qtqtfqi '« iq^j qhsqfq q^qtq qWstq 
Cl fq^f^qjtc« ««» ’qlqtqqjtc^ s;^ 

^ii^lqqtq 8c cisi^ %^cq si ^t^vr, ^[j5*qtii «t ^t§v[, 

cqqftq wr® qt^r « «rt^ qheii qq i ‘fl^apr qjt%«q ^ ^ 
^q[TO ^jq qrq^q ®tfq?i q|q >t ^ffevr; s* 

■qf^ qtfro ^ i 

cqi-qfqqffqq cqtq ^fq jp^ qw qq 'qq^ Iqfc^ qtql qqq 
qtini ffq ^etqi^q cqi^feiqq firi®li cqtife^ qc^apw qqi 
^qtq qf^ nq cq cq{^ q^q ^qt's c?ttq qt^ qi i 
cnt-qftqtfqq q^ «• W qwtoftq's qfqtqq 

^q q ^ qp w cqfqqtqarq^ i ^qfcqq qtqjw cmq q"q:qq ^q®q 
q^cTO I cwin cq qf^wM qtq « qtqi ift^ qtiqiw qt^ 
qfq ^qi cqwq q^cq^q^qjqr qw qcqF« qfw qq i qtroq 
TOcqtt qwPf cq qt« TO ^tqi qtqcqtrort qtw qtwn Wl« i 
q^fi (Ilf cqTOtqqqqt^, q*t?'9qq?TO‘^qtc¥,TO 



I *rfw *rfl^tc*i ^ =n *n'«ft» to •rwrf ^l%w 
nf^jw TOt^ c^-f?r n« ^*wi 

«r»rwr »ri ^ vi »ito^ at ww tw 

*rc^ I 

c^i-*rf?^t% 'SWti ’srsi, ^t'ortwu 

to '8T«f‘^«s c»fi-*if^^ toIv^ 

♦ffICTO 

's ^»i I 

*r« >!c^tw ^«.*rr?5r »rlw wri;Pr¥ 

'« «it%®^r*i^ ^ntCT cirhf f^*! ^fwi n fiffw 
iitfro *rtf« ^ f^fi »T^ ^f%i I 

^ TPM Trf^ : 

(^) Tf « TOW w •r* »r"^ 

TO<sf?tW =n ^^t»i cTO *f« *rt»pr ^ =nr; 

(^) TOWW '« TO ’T^^T TO^ ^C»f 

*r9 *rM!T =?? I 


«nr®W afPtfe (breed) 

cm-siftTrW c^=r c^, TOtf^ r 
«mi «rc«T^ TOW, 4^i!r croti *W ^ cron ^ toto to 

totIw 'srsftf® TO:^ I TOtf^^ TOii''^ ^ <flTO cTO ^g f 

TO ^ ‘ct%’ I 

TO« cTO cTO TOr?hr «faftf« TOtf^ TO ^fTO^r 

W«farf^5^ TOt^ 'e »rtTOT, TO« TO^TOw 

TOfW toTO;, to « >itft toTO TOrJhr 
^Ir to i TO'S "itChero 'e ITO TOtf^TO^ 
TO?r TOn^' ^ TO, TO ^ tro TO, TOTOf TOtf^TO 
TOrH' tro TOftfe I ^ 'Q *fWT ^fror tow ^tTO TOW^* 



cftfe ^ ’ftai^< ^wt5?r ^twi ^ <211? ^FtCTi 1nw«T ^ *1^ 
*ftw I n«?r 9ftnr <fl^FtR¥ wss orti ^ i 

^iftOTT »rt3R^ *rf<rN*t^ «Ftwi c^ c^fec^ »rt?lir c^ 


c^ ^ 'srwtf^ ^1?:f, ^iii^fT 
«r*rN f^=ii5 «r®ftf^ ^* 1=11 c^re^n 1 

*>rtfJ'Si[t»r I *ff^ *ftfis^5r oti's 

■w»i cTf^ ^ I «r®?tf^; f^i ^«itr 

9[tw^^ 5ftfHrf5rt^ ^rrt®f?r 1^?fenc^=nri H« cwf^, 

^ ’i^n oEt^ 'Q *it®^ 

^ ^ "^apT, c»fw 'S ’HF I ^ 

^«rN I 

fiprftr ^ ^fiwtari 1 *rtaftCT?r f^t^i, 

?F5ff»[ ^ '0?r#e cw^n, fw^ 'e c*f^ 1 fit 

‘Pi® '«t1 PPfl ^C3^^ 'Q 

csM PrsftPi^ c^ *f« ^Pnrpn car^h 

-^ftm ^ '«ttfl ^Wr 1 

^t%Pn «rg5r ^«r onr 1 ^t%t5n c«r%rF fer^ip®- 

5Ttw ^r a^ t rac ^ ^in I w^, «p*t^ ^*rpi, 

^ c *prly^ 'Q 9iTfd» ^ 53 ?^, nWI^ ^Wrsra ^^ "6 

<»rNn *11, * 1 ^ *fkH, ttaRrt, >t^Pf« 

^ (H «r«?tPRi I lull tt^GPr »i^cafl ^ ^ 

|5r%i ^wNrc«?r «r«rff^ ^^^rmirsr 

Piwr (tPw ttf¥9lsr) wffF c«f»ii, f¥i «1?ir® 4 «iarff^ 
n^i OTtl ^ I tt^Pi ^ ^ “Thi I l^ifti ^ ^FflW 





sn ?5h»i« ^»pr snr l^rotpi ^ i 
oit^ ^*1 vf ^ «ii*i'fif« IT I 

cft^J'8 c*rtfei t%8, «ni^'6 91^ *f<w ^ *p^ 5^1^ 

»nF c*T5f ^rim 

3rf*rf?it5 CTtlh "»K ^ I 


>rftR «rt^ ntw =11 ^ w 'Tta "e 

<rt^ C9n-^i%rf? 1 ^itw 

n«'9t^ srt?jpr?r cw ^«f's jj^pt ^ 5twi'« 

^trsf? «rt^ nfefi ^ 1 

*f«pra 5ii«rr 9nF '«>i% 5r^«w ^1 ^ ^ 

^ >r<(T Tl ^1 5[PI ^ I 

^«rWm ^ ^911^ ^rfm'5t?rp5 

•i^in 'BrtPT I 

^tiTs ?ft4*rt=r c^ pii-*(% f % oiwQ w I 
9rtft's nt^«i c^ti5 c^ Ht?p^ 's 

^tii«rf« ctW^ m I 

«r«ft!r carte W ^?11 : (^) 

^ ftfil ’np (cBf^); (^) '6 

cwti ^; («) ^fr, few|te ter^ft^r 9 ^«|ic*i I51 cwti Thr 1 
>s€«* »itpnr wmiir c^wi ^ «te c^tiS ««»»wc»li-«*% 
^irtcf; w<fj C¥ti5 n w ^ 9fv 8 c^ 8i) fpp 
I 4 c?!^ c9n-«iftOTr <fl^ I rr cft^r 

m ^^i*w 'stwB C9n-5»f^ c^ ^; fti arf«*ri»Fr 
•ilw^ w 1 l?t?n w cnr 15 I I ^?tcw ipte «• W"r 
^k, ifk^ 's *n»ipnr «nrfwl% 1 ajktm ^- 
f^i c^i^ ^ ltei%’tt^ ^<rf^ v» *tt^ w cwf 



c»nrfc5f ^rt^ ■r^’n ;»8 ^ ^rtSf^ ^ *rteHrs* 

^R^tronri 

*fft?H WTf^ wNtm cm ^*ftr ipr ^ wV 
*f«ii nc’w *r<ttr ^ i m mfiTtwft ’srst, 

^tanr 'Q wstm «TWr^ <?n-«rnw 

^stiirs c^spr w »r^^fe c^>rf^ finarff^-Q i 
’f® «• 'Sfm c’fttt ^1 'srafff^'oftc^ 

?i»ic^ti 51 ^ -firm •sfart^^Pr : *i^prt«rtlt 

("itf^em), fi»rhr ^fTsn, ftf%, cmt^ 

i'^j^i^), =rf9rt^, t^«rf#t'9 

fecirmtnT ^fartFs If^), ^tft, arf^mf^, 
siTf^*?!!^, C*IPf=Tl I 


i \ ««rr^ «irt^ ?tlisi®t -swtfs^linr ^t^r m i 

»rft« ^fltira i 

^ I •mw 8®8 ®CTP»*It«f¥ af«iife ^(»iw f? ^tT ? 



tt3T-??^t *rM=r «rtir «••• ^ 

^6 oppi^ ‘fl^sT'8 ^sr c?tl ^ i 

-STiBrtf^ »r^t5 ^irtOE I 'St^ 

^r«rr «r<rr5r om ^fqc»i 

=Jl^ I ^n c?«i f^tci c^ fifti > c^tiS t w 

^*rtf^ I f^, arf^’T, *rt»w, wt^»ii (CTt?ic»nr 

*1^) ^ ®npT^ »Ri "nr ^ftsi cni?i I 

aftcsr «rrt^ i aivfe 

»rt<ft?i*r^: 8 ^»fB *rt»i5r ^finii i 
»i^<rji ^ »itft85 •rt'Sitir ^fei sranr 

c^Ti c«r«?i »r«^ ^n I «rrt 5 lkr^if^ 

tt>r-?^ nt»i!r ^R»rrf?^ 

«rf^t?i I tr»r-??^ *ft»pr \^a*?rrci ^•amf® ^t^s 

'• • ^ »ic^irs ^?rft 

'«tw I ^tir« ^c=r^ orcn «fl ap® ^af^nr ^ stoTni t 
»Ti^rw nt« ^w »r^»i g[?r^ c?w 

«fwm ^ ^ I 'Stairs ^ tt»r“i?^ *ft»pic¥ 
^ vft TO *rt^Nr 

ar«rtf«?r to^r, TO^nrtsr, *ft»pr «re»w» 

lit art%'« «TOV 5l^ 'e fe®®®® ftnTO® TOI1 ¥(«:« 

^pr I 



^ CSftte, 

*nrK 'e f®^'tf^ c^fn ^%l 

'«W5< I ait^^T '« f®c*r *r?t< «rpr *fl^tr*i 

«!rrc^ I ^c^?i c»i1^NT c^ vfliwc^ ^ *f»K 
•rf^ m ^rt^ sn, ^ i 

^TOtirt f®5i '« >it^w 

nftn^ I 

C^ *ff«!5iw^ f?>it« <af5*l Ff^, 

»rtTO »ft^ f^wr«if^i5 '®«r«fei I 

>) *tt»rc=T ^w\ i 

^) ^iSsf arc3[ I 

«) tf^T-^wirtii 'Q '«csRit^.^^ nj"? i 

8) *rf^^?i*T'i, wa 'Q ^T^»ii-^rwi I 

«) ^(IT’lfs?! ’flu's ^t»! *lt^1 I 

1 ) ' 2 |=f fir 5|stcaf'6 f^wfai^ 5TBf<l ilKl I 

»it»ics»^ »rrai 

^1^511 *rt*f=Tcv w =^j^=n 

c^c^sf^ sTsi^tiT *ffc?i c>r«f^ towi c*f’«rt 

wt?f I mM »i3i’5rr>f^i? i?l»r: 

>) «• «»• • WSJ «* «N 

mionri 

^) nfpr w nf'Sii 

^5n I 

«) «farsTW?r i^?r *(t% ^^1 =^T^fir 

iHR »ICW -ft^^ ^*\^ ^ I 

8) -(t^^ •ft'pr ^RjT^tsr 

^1 



«) ^»iT tl»r-^% ^rtm «i^N i 

«») •itft *rN^ ^ 5t^ 'Q »ifs TO *frftwf 

Theft?, ^f fjf ^ 'e 9iwr^-r str i 

1*f9 c^% tfTtrf ^rtf *rt^ ftfi ff^r® ntcf i 

v) cfTfr cffr 'THsCftfro Tff*r® ^ c^ 

cTOr 'e cTfT c^ fmi »r«if 

^ sil I 

>) ^rcsr^f »T5i? Frf^l e Cft«rrc=Tf 'arfTI T<CfTT Tl 
t^*R ^ I 


*rfi'3rt« flTWi^ 

^tfC^ »ltE^ ^ TOftf Ttf^W'G, 

l^f^frs wK'ef^ Ttf*r^ Tftftr 

^1 ftf: 

(^) TMC^HT ^ %tf ^fffl W^TfCf Ttftf 

(i) Tt*H »r"*1t# 

(o) fira?=il=if ^3r *ft^ TWl ^ 

ftsif ^ f1 ^Tff 

(8) 'Q Ttfj T^er? ^fi i 

(«) fWr® *TC^ »lt^ CTTO ^ffTOf 

^3? Tt® (Sfi5C*l Tfl I 

wlfc^ ff•‘TO TO 1»’|5 1^ TOfl ^; fro TO¥ 
Cftn TOtl^l f8W «r(i TT'efi fTi 'Tow cTOR 

ftfftw Tfffi <flwl5 ^ ftefl TOW 



^ffirwr 

srw, nM^r ^fm «sfN^*lT f^tapr Ffft?i f^c«f^ 

^•f *m I *rf^»n ^ *rrfN v[ »iMt 

capsttn w sn ^laf 
^ f^f?i«^aftw nti?r I 

«W5 «wt3r -2ft% ^cTO 

: 

(>) BfR^»itPf; 

(^) ; 

(«) 5 ii*fT '®rfir to ; 

(8) »rsjcw ntnr; 

(«) #tFi sitsjww Ttc?r nfiT® 

(«,) ^t^-€f«ft;r ?rf5J:^ ?^*r «iM ; 

(i) TOc^ <sti^ nf?i»rk‘i *»wK 'e ^ ^n«ft^ 'orfci^ 

’«rt^ ; 

(b-) tfl^sr ^rapsiciiw Bfg *ft6fl ; 

(>) TOc® ^'«w?r »rhsBf5r^«tw 

*ft»icsT?r TOP i 


awf^ « 2W*T*T 


(Gallits domesticua) 

CChrt^ (White Leghorn), c?rh5 wt^ifXt'S OPF 

(Rhode Island Red) >e (Black Minorca) 

^*rt^ »ic^aRv 'fftros^r ^rww ^tjnri ?fstt^^ 
(►ft * 1 ^ ffear) I cw^ femsra ^wf ^ I 

«raftf^ (pure-bred) ctW Wlai ^WSR ; TO 




I : (vivi^ cvi«K. unjcnv 

vn^iorvcivi 4)cs :arrvfin#l(XABLN.MOOAB4fr«Riffc>ft«c«) i 








f®OT ^ ^ *rtf i fiprk 

CTTTI f^nrm c^, Of^ ««I 5 c?f; ^'® «rarff% 

«rhr f^wi fCT c?7 «w|spt?r>Q ipr i 
??% f^rciBr ^n?r ?r^i 

^m c^^1 

I «i*f5rt*f^ cw«r <rhn aron'e Ff^ ^ 

’35?:^ "ft^^ (broilers) ^ «f<qiC^ 

ajffe ^!T V ^WC’T? 

^*4 ©•« nt^ '6®R-f^ ?tarh:^ fro ^firai ^rt^ 

^ (New Hampshire), w 

(White Rock) '6 C3»lTt^^ ^f^"r (White Cornish) Rrf? 

(a* si^ f6<5) I a »r^q 's 

^ ( J>i ) I 

«iw c^ «tiT 4rr^ «rcn^i 5i^»r«i "it^^ 

ait^m cartfSw »nj^ 

^rtwf *ff^‘r® TO I ^sr ’T»n ^lir. ^ •rf^'Q 
9 ^ «rar <fr(% ^ ^ to i 

{Anas specie^ 

f^cR ^f=r I c^?rf»n, 

^rw*r, ^rfartaF 's ’nur tr»r ntRsr sijm ^ 

ari^^-r #t»rl f®»r-§«.*rt*f^ car^ a^^ tf^irf=r irf=rt? 
(kidian Runner) aarT^ a^sfS 

ansrff^ ^Ihro^f (Khaki Campbell); 

^ I TO5|r ^jf oreiff^ ^?r ^PT?r 

w ^f«fi c?«^i V( I 

.RV ^ ^f>r ^rtro ff^ ®*ftw f®>r ?ii>tc5(i rw 1 «ft^^?r 




ffei *• I I i.t*ic«: fSA ^hwtiti g wit : 

CCWlfr 1¥ g ftw : ▼ftn I BABli N. MOOBE m Wn n CifhlCE I I 








ji: 

f ^ 

^ lO 
- I*- 

S» fr 


kb *'^ 

S >ir 

F I ® 

MO (£. 
»r i= 
<^2 l » 

c * ^ 

IM ^ 


ft 

<5® 

d w^ 

tr _ 9 

m ^ 

If s 
<1 


wt nft « ^ r^ttn cnf ^ srwtc ® Ff^^fn ^ » ji ^^ 
"Tt^^i ^^sTtfir ^fw I f^sr "ft^w 

Tilffrs ^ f ® 5 [ • rtf ^ t ^ " SR ^ * ff ^ I 


c^ 5j5T-^ir?t ^^rs gr?i5it <sr9pff%?i ^?3i ^ro?. q 

« 

'Jt9r?r •«rtf? i -sr^^ 

mK c'»*f®fqw 'Bi^R I c^il^ -t^s^ri 

^fif tiitTr^n ’sitcf I ^srrflsf «i9f^f^ ‘^^tB '©iRnff 

^^1 «sr^«i ^%i ^rc^ '?rrf^r< i ^tro 

^fc^K ^<1 R 5?i I 

c»Tn^ 's cwt® «rfl^jtQ c?i® "SJ^ ^-s 

€ ra ? rf ^ ^«- f ® 3 i * fiT ® * f ^ f « c*rQsi 

R f ^® 5 t =»^** l ^ il ^ TfC ^*! 5 R 1 ! cw ^ 

^ srfaf ««iB f®^r of?n ^nsTtf^ fmn '^f^'hre cw^ :g(ii^ 
f®jj fw'®‘i I ^rs 'srsrtf^ »if9tr^T ??i^Nf 

^RSf j£i»\8 ^(Spf?r Ff^wtc^ I 

^ * f ® t 5 ^ 9^ il^Zss ' st^rs nf^R 

^«n : CRR • itl ’ T ; ^11 • ft ^ n ; 

^ > itc » i?i w ; ^ a » r?r »rjii » it ^' 

«f=T^ ^*ftw f®^ ^ 

^nt?t^ j ^ nt^ ^fai^ c^ c^ €it% 

^(cm TO; «aRwa «f^^* itfNr«rTO stA; 

«ipr tr® f|>rlw TO5^l?r spai ^ ^6 irr«»n 

^t^1^ R *rl»Rrv »rr5W=rv *fw i 



i I tt*i-^?^ •it»re*» sit^psiT *•!*» sfftra firw CT ^16 icii inwt^r 

^ I *16 fesi<l *r!?TC«fS 5f?r lt>T-^?i*ll *l(»!f •f?^* H^ll S*tnt^ 

nt^ val I 

« I 5^15 ^f5 4^? aiBFtfafl silaj 

Cfl«f| 



a [ C 5 t?»f ■ 

Iwfff 

tr?*rtfii^ *f«r?F ^ 'Q c>rw 

’«rfrs^ ^z*fT nc^ >if^t^ «rf^—Ni cfirtfe^ 's nwKc^i; 
^=»H ’«rt^—1^1 irnrr^% i l?i ffspi 

c’li-^if^ nfi^iti*! c^^^ #rFi ^ w 

>F»rw^ I 

vrtJT^ «r«ftsT n^'«rNj ^er i 

fipitW wm 

*ft5T, 9[SI, ^?I, c^tiihi, 5it5ar?ii. ^Ii, «itiRl *rt*rt^‘r«: 

’«rtcw ^f*r i w®isr 

^ f?*rtw 5ITO® ^ ‘srt^'N'W *f«?r «r*ft*r j 

^ I c^^»wt3r WITO5 ferwert 

v£i Ft^ ^91 c*r c^w ^ ^t*n 

n«w ^ I ^ »iw 

w *ftf%^1^ n?r ^ ^Ftfen 's^i ?ihn V( w 

nn^rtwa cw<n c*r^ ^ «(t'«m=n ^ i *rt^ tow 
<cf?r *i?^tf?r5i ^ I 

cw»T *wtOT ^ »r^9r «f^iw Frt 4t«r 
w TOf sfTi w WF« wi w *t^ 



nrr^r i ^rnrft^ ^ f^1r 
<fi jf^»r TO ^ I 


c»r5^ 

*f« '5ic3t^ jfjjf c»r5 -sfcwM" '« 

^fsorif Ff?r ^?n 1 

^r>r, *rrt^i ^'t»r'«?Ftfnft?r nt*r '2ff?r ^ ^ w 's 
^ I »rf*ft5‘r«; cro ^fro 

^ »rw TO ^ c’fHfsihi c^ftTfr^n 4 »r^»i 

5?%"® 5»t«ti ^ttei ^fTO I 5pc®r ‘ii ^Ttprw 
TOT ^ii *ft?r 's ^fFi 

TO ’Sit® I ^ arhih ^t®« ’F>T»i : cw» 

vpr, ^ar=r I'STtf? 1 


(Panicum maximum ) 

w»ipr5'«fsr®!M3T ®lfe ®fpr® w 

^•fwt^ I ^ ®i « »rhr»i Ffsitln >« 

^ftft ctf®?prt® ®i firnrtn ’vf®®! ^TOfir 

4 ®^« ^ ?pi ^ ^Ttf® ®rf®^i csi^ ®s^ ®® I ®rr^ 

f^«-rt®i ®i f®®t® <3r®®f 

c®t*r-i ®ff®c^ ®® I ’ftn® ^ ®i ®«®i »r«tc® 4 ®^ 
arR^r® ^ av®Rr ai9® c®® 'Sfww ’ff®c® I c®Mm 
®t® *ft® «w®®t® ®t® ®^ttBc® ^ I ^:n®inr®lr5 ^ »rtrf? ®® 
n® ®t3T vriB:^ f® I ^ v®® ntlc^ ®iOT «rf^ ®^®® ®tr®® ®r(^ 
tift ntro ^Fft®l to ®®l 4®r ®Ff® ®[te5 ®^»II® '9.,.«- 

^^ «»•,••• •rtt'a #t®i fift® ®f® *rr«®i ®to *rrt®i "Hr®® 





w 5h wr '■ils's «ipiv <3^ *ft«n ’irt t 
?fn ’•ilft^is «irt TtSi #t?i ftfi ^ »fiw f«nt «frt i wr 
^ w ^ »!»*wf TO sn I 

*htai^w 

( Brctchiaria mutica ) 

c»TB^ «n:«fT ^th\ ^t»r w?m ^rN^r 

^firr® ntw i f»ff^ ^k^fir w^, 

c^'of^r ^ ^ 5i^f?ic^ v(\ 

^ ?ptl5r5 'Spfsr 

«»•,••• ?5fc« b-,««o nt^^s ^t>r ’f’heii ^ 

-ffnm ^f?r® ^ I 

f5»^ ’qtw ^•ffilC’ltn cWt^ii ®f»I 

C^TF ?pf?I51 »2rf^ i••,••• i4-,-•• *ft^>8 *f^ ^tFl ^ 

n^Q^ I sfw'ait^ m c^f ^ispirn ^ to 

*ite^ I ^?PT ^91 “i*a* ^ 

I 

(Pennisetum pupurelum) 

^Tf^Thr Ft? f5ff? ?t>r« nit?! ^ i 

I «*•»••• ^ic^b-*,*** 

nf^ ^ fe4.n® ?? I ??»r c?^ ?t*r ?hr ^n. 

?TW C^1?»I W*r TO I ( !>^ ?^ fFU ) 

(Sorghum vulgarey variety audanense) 

?(«r[3r ?t*r cTOti?Rr ^ f?^«rhi*hr cro *r«?tOT ^w 

Ft? ^ fir I 's ^ 4 c^ 's cm’H 




hm aft I ^ I wim fic^i *iiw ftw ^.^in 

[ 1782)4 YMT-Booh, 1948 n^!V9 j I 






Ml ^prtaf ^ I Wl « «f3|l W fipfl ••iwrft 

[ VSDA Ttar.Book 1948 «|?lll^]:i 



'st’i BfTriir I ^af «p*rrt i ♦rfftr c^rs ^ 
»!tt «mff €•,••• «»•,••• 

^1 ^ •The^i *ttwi c^»i ^ 

^tfeirt •rsw «r^sltlc^ ^ c^ ^u\ -iv #n Trt 

n« TO sn ( si^ flar) I 

(Cenchrus cUiaris) 

^tyfw CBfTO ^ fflfti »it9i srtk^ 

«iTO?r TO I TO:«?i «itl5c^ a TO ??r TOt« 

^tfl?it=n TOrff3? ^^1 a<ft5i TO I 
PT5 TOtC’r ^?til Ctar^tW TOI ^59tfl as?1 ^ 

ilr ^8 RC? CTO*! ^ f 

^'h® >1^ 'Q C^t5l»I ’HF ^ l C*I5 TOtt’f 

^TO*c®tpr TO 5i^TO "TO »•%••• nt^TOTO 
^t«n TO I ««^t»r ^TOI 

Wfm 

5g[»fK (lucerne), TOf’R (berseem), TOPfTO CSTfTO (Persian 
clover), <7FtTO (white clover), 'STO (guar)« 

^psrt^ (horse gram) -STf f® ^ C»IF|j8* ftf^Pfttfhr ¥*TTO 

wrtsi 



(Medicago aaiiva) 


q?rf< ^Rf^hr c^ CTO *f'»TO »pr»r to?»^ flj^«?ri lirf- 
^TO ^ 51TO ^tCT^TTOI ITOTO 

cTO»T, ^ TOl-srntTO ^ ^ w Id na^^ff ( >8 sr^ fsar) |/ 
W9 TOPrWww 8Rr ^ ^iTOltt to ’ri i 




^tw : I'n ^f«i « «iaf JI5 i 

U»I C^ «lfr ^ owl ^t^Cf 

[EyAMS^IjIlfWIJ 






^H^an »if =^flc® 

srtfe^ ^^lii w ^<s» 

»r5hr c?li H *1(15 >1^^^ I i®tlfi ^nsT ^ ^(ir, c*!5 

^r^rti’T *pf®w *rtfk« C5^[ ^firai f(3F ^*(=r *Ff^® V(\ ^ 

-sff® nt^Q ftar 

'sr^ c*r® 'srnrtn ^?ii 
fir=r *nT *m c*TF fifciir^r *f®i *r?r=ftii i 

c*r® iiCTW ^(^ *itRr I ^*fC5r? *it*r ncii 'ST’^th 

*i**r»i ^ *rtif; ctp 'e >ft?i ^rcitn ^spto ^P\ 

^ ^ I «rt«®ftc^ ^tPiTT^ *r*i® 

^ vtiSc^ I ®tPrc»i ^sf w ns^r^ 

*F?ii -^rf® ^•,“** ?^r5 «•,•»» *r(^Q 

<:'£ftf5!T *!^ ^tFi *rt'8ii *r(f i 


(Trifolium alexandrinm) 

I c*i® 'Q 'firarfc’T f(^ ^iji 

apTtilw ^'Qtl ’Jtw I *(rf5 

>1^ ntw I fiff® >« •rtS'Q »iti^ I 

*i(te «ff%!n iitR:® JT’Fsr *ii:«r 

I n%aFCT m =^111 ^(111 


OFt«ftr 

( Trifolium resupinatum ) 

^w»Ffei rhr, fa ^t'9 ^ni, w nf^^i 
^t“i«ari »«rre^ i 



I 

(MelUotus alba ) 

Ff^ ^?r i 

( Cyamopsis psoraloides ) 

’fff 'ifcTcn m I 

m 

^fltl 

( Dolichos biflorus ) 

^■3<I S iTf^«| Bf^ ?Tr I »a’^ 

nt^Q ^ w Vi I o« 8« 

*(»S3J ^>f?l ^(^1 I l^r?! fl^e >1^ 

^ts?irc5ii 5^ i 

c^rf^«f^fir 

'« 5rff|?'« »fW^TS 

C’ThtsitC^^ ^feitcsil V I f^l '=l^t^ ’Tip S Sif?^, f fnq 'Q C’5^ 

c’fr5t?‘f^'« ^f»r, ^prtm ^i nt^i 

*«rrc^ I c^z^ cnwt^s c«f%?f ^'*Trf^ (??% i 

iflcm C«ftFfiI‘fff*l^ TJ ®!9n 5!rsn I 07 JTTrq ^ 

^ ^z^ ^>rff c^t=f ^rsMsTi sftar ^ror, 

cff ^ ^1 ^sTc^t c’ltFfs'f'^ to ^ai wti i 

»rt«frfl‘r^ *irii^ «?f«ii cTOct 

CTl^rtjS ^t^«i c»r c^raj w ^f»r« 

m it^i ^ 5JII 



5l?«i <ii^^ ^?f9i i5f?iti?i TO 

9lw *f53 C’frbr^*f^f*l 'Q ^51=1^ 'S^T »T"^C# 

^Fi:^ i5?c^ (»«fig ) I 

'siNk^^ir 'Sr^rfg'sfJiiT '^gr 

I c^ offbttirffH *ff^Fr^^t?r tsg 

^f»j I ^^''5r-«jfi(<p J|•^9r;^ *f5 ^\5f5t?f cnfFT^'l^fNCi^ 

^a & 5|| I ■»;s'nj^f% <5 *f'!s^ 

I ^«(tT-if *fra^h5iia !^^tw c^ 

^iNiZff^ ishi'i^rsic^ nfii'rg 

^la I tfa'i^fsi «i Taft'S! 

c’l’sf^c’s «j^=iafa ^rrc>i^ bf'i ^ftjcs i 
^ti!i:s^ c’frFN«f?f»ic^- fi'-Rfl •sf*j(5( cflto ^iii 
«iTOt( C^fBftl'l^fu, J15[^»i’|fi(?r 0!tuiif=lpri[ 9 ®,TO^ 


jifjf 1 <a Ji'-ia ^im 

gig I wfiir* ^gjf«r^ 

^®tln gfsrg »itca =ii ai sil??^ ^tet« nrca 

511 1 ^^5t t^ftw «rf»r wtll 'Q aw ntftwi wtw 1 

^tiBwi w %lcw >ivaflF*i ^ai wfw 1 

cwn5t?r«t^ 

>rapf ^ airs a'lw^^ iji airs ^tf¥ atafhr ^^rs 
a^'hsa^ ^TO >iTO^a C5ttFta*i5^fa'»ft ^aftg 1 airs 





8 * ^fW5r I ^ ^ 

y{^9\ 2rpr sit>r *fh«il Tt^^ *ftra i 

^ ’a?«i»c»Rr ^fiin 'srsjf^^ 

cnr^f^im w.n ^^frr 

^1 f^i c^^»i ’itar I 

C»rr5t^*fC?^ <iJ>I!F«T 'BITO ^f*i^ nf^i*! 5Ff?ratcii 

«ff^f^r^n cnt^N'r^Rf ^ car^ i 


«j8|ic»i?r c^f5t?r«i'§f*r 

«ra^-s f«>5(f?!t11? *(t8CTrH 'Sf^tsT C9ftFr^«If fi[ C*f^ ^lU I 
^1F, C^fl, ^*f^«1 ^91 ^t^t?ll 

'BIstiC*! 5Ttfj|?l1 

^^51 c»flT|ir'(^f5ir5 ^fpi ’^(tc^ I 
^t^lTtOT ■?rr5tir®f^f^ ^f^<sf^ ^ *rc? i 


c’rtFt’?[«i^«ic^ «if»T 

C’TtFt?r*P|f*lC^ ^«.TO 3Tf»r Ntar C«ft5til«| pfiic^ c?«ti ^;. 
(?w^ c’ftst^ c»rWfl«i^f^ feiro ^ 

TPrt^ I c»rtFr?i*f^f^ ’itnapw c»ftFfii*i « ftartii 

I C^ af^W '6 *fftl«! TO <?\ C»rW?W- 

ftarr^r fk^ I cnwr-r^f^?:?^ f^ar ^rrm 

csni? *ffi*it*i ^f% *fT^^ I 

wf^tr«nr c?c-ra cnWfl*! ^arfir ^ ^fkc^ 



!59r*T ?i ^ 3T^»i c^rfFTan^Pi:^ ?f^» 

orsfi ^ 5111 c^ «it5r c?«!n v( i 


^t»r *15 c^t5t«*l 

^^5?^ ^<|9C^ ^ ^Tfjg^ sfl^n *fir ^?rt? c^ ^t*r *fti 

c^ff^t?*! vfir® of'ein 9? I 


•f^tfapST cntFf^M <4^16 ^^C»r C^IfFtS*! C^«TI W 

fef^r c*r'ein 1511 ?^f^*ftW5T^^t^ cnt5tw 

^9^ ^CQ ^ ^91 9? J <49^15 ^ 

*ft?m iit^n 99 199? 9i>r 91 nt’Pi «rrw 

5f9l 99 I ^sr ^t^ff99^9 9tfec^ 9rf991 *ff^t9 *f9 9l>r W ^f99T 
5T^9TO9 m 9^^ 99 91 9ff9rs C9«91 99 I f9^9 9^® 

9t^ *rt1%9f9 n9 '®9 9ff99l =9\9TO9 ^ 99 I ^9 9C® 

jftf^ >r^9T^ C^1 9f99 9f?t^ C*^91 99 I ^9^ 9^® C9W99 99t99 
jfmgj/ ^W <9^f5 9^® TJt5ir»f9^ 991 99 <99^ «9| 9'®C9’ 

f^9 C9'e9t9 BfSr 91799 ^9 ff% 99 I C9tFt99 W 99r»1% 

9t9lr5 ^97^ ‘97^ JT^»l fr9t9 9T9*|t9 9'9J?t5r 91 Cf\^^ f|ap 9t99> 
9|3r 91 C9f9f9799 9?^ 9®'®f»!7« 9fl9-3F79 979Tf 

«f79fn ^91991 

C^rtyf9«Pgf97y f9f^ 97-® f9^«! 9f99t9 »rt9l99^ C^t9 

9fh 5pNt9i f99l9*i 99199 9r99i >n9^ C9^t 

C99=T f5|»rf9 91 if 9ft$l9 feft7'f9 9t9tc9r C9®1 91 ^1 ^t.9tl 79^1 
9^9t9l ^ 99 I 

9JtTO 9^919 99 »rtlt9 *t9 9^^^^ C»ltFT99' W 



^ 5W I WW sre«fT^ ^tC*T« n^ 1^ C’tlFfilJ'l 

c^ 5111 iflh ^t»f ^ ^^851 c^t5t?f«i Ffes ntc? I 

C’ftFf?*! ^ 'BTO ug^fg ^>Q ^fjg^I'l 

^fsri ^1 ^t»r *f®c^ i 

C^lfFtS*! 3T5\5tc^ C’tt^NW CWvQ^f^ ^ ^Itll 

*ftar '8 nt^f ^stc^r ^5 ft's 

C*tf^t?l*lf fsni 37 ^ TO 3T3f^tW ^f3T I ^^®l '8 tgf?j 

-fl^ ’TC^F c?8?rf? <toN 51 5rtl I 


»rNt?w 3R*T, ^3r. c^['5^ '8 3if*it^i*i 

^*1^ ijiffi fir<f|5r n®^i «rt^ ^«s*nr *rr^?i ^•nsrt'? 

^ f?»rtw TT^^hi ^ I m 

^91 CS^^ 5T^ I 

^[^r, *rTtiM5r, '8 c^ 'smrfin bi^t 

^%t?r ^TOt% I c^Nt»ii c*rV$ ®rPi ^n -r^c^ c>r^ 

vfirr«i «a >r^»i ^fr^r^r ^hr 1 >it?r firrTfc«f8 

T5t«r ?f»f5r *rt8?i ^tir 1 ^it^r «rc?fc^ c^irF, ^?r 

5t^ ^?ri tTw I 

^3Tt< ^'Nl^si csrhst^r, ’Thifii^rtsT 
^r^Rs f«if^i»ltia1? Ff?f 1 

53 ^ ^ f?»rtr^ ^?ri f»fftc«rt3l^ 

^>i»i BfJi ^?n ^1 

-%^% ntir I 

?l?taEi sf^’^TTv « «rM^^ 

^n*\ I 

cnWM^Pi^r ^t^T ^*ft*rsr ’Risi ^spita •r^ 



*t5<(tS 5.®® 

c»rt^w *f<fii3pw c’fWaws 

^«rw nfeMrs rttEtiii'^fH«^w »5i nrt i 

al«H^ 

(>) ifi(tsi aj(1^ CSTS^S* « Prw^lt^tft ®|««lt5f cr» I 

(9) Cir(5f1l*f^fai«f^W 'vfss ?t^ ??fC51V1 5|c«I fv 

wid «ni^(i ? ^ »T^»i r« m T 

(«) ^fttnapw c^risrai «iw t?! v 

« 

(B) pB«tc^ Jnm citt5f?M wstiI tits j 
(•) *1^1^ csipl fwtw tsf m Bifftwl *rfs ? 






i- (fn.fsf.) - > c^f^ ( (?\.fk-) 

-i cv5Prf^fet?r 

i* cvsPrf^i^ 


tflw 

vs ^5- i ’fBf 
5fBp- ’» Ifl^^ 

}r 5pf^?- i arfl^r 

c®^fsifet?r 


(b fji.-b-- c*r-f^.-i-»-f*r.f*r.) 

- ^ c®^t^tir 

- > 

- ^ (pF.f^.> 

(> flr.f^. -b«*- fif.) 





- ^4*8 

b ^ 

— '0«’8lr cqftf^ttT 

> nsF 

- ••ab88 

^ >rt^q 

- b*«»0«88 f^wtf^lir 


- ••v3S>«1ob 


— b’o^Otob TfiSf 
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i88 

- i f ^ 

:>. - ^rif f^fJifiifetw (^ ft.f^.) - 

^ <?Tftf^fet?r (^^OT. %} 

S> 

- > ?f®f 

io. ^ 

SlrS" ^ 9IBr 


i C®f5lf5lfet? - > 

(^ - ^ • • • •, ^^(?r.f^.> 



^«. ^if (arc) ^ ^ 


^ If^l* - «9’8« (3!ll^) 

i »« c®f5rf5i^rw 

i ^5f^^ar - o v^a49>'8 

i 'il^?l - .•8.84»b'^ C?r#!lttl 







fI^«f 09^^ ciftfe ^ va^^if 


5t5| - > «lt^ 

- b 

^\y •ft^'Q - ^ 


8 c^t^r^i - > ?=*r? 


v* c^ (?r^ 

8" c*r?r 5i«i 


^o f^fi!<Sfrv ( fsr. «Sf1. ) - i (?I^&<SfT3r 
i o C3lt%Sf|^[ - i c^t5f.irR 

GSfJl^rt^ iSTN 


b» (Sffsi 

c^rsrtv 


( > ,50.- % '50. ) 

- ^ c®5F|-<srt^ 

- i f^wWsr 


( ^ C^f^- ^•"•» 'Ifl ) 
f^t«Tl‘«srr5[ -i siflf^'s^sfR 

^tlf%€<5rr»r - ^ 

i e ^ c^is ^ 

(^ c^i. 


^'5ftsi — »'o«tt^')8» — •■omae C'5t*l1 

- ••S>lr 8 ^» fesT ai«| 

^ 'Blt^ — 5lr*«8a« (Srt*r ^ CSt®n — 

b *ff^Nes -i -*8«««a^8 f^Slt'Srl^ ^ f^Wt-STTSl 

b^ — b**i«#*« C*l|5^ N — ••«5'318^ 

> *It^'Q=>!l«- C^t»l1 (*i6^) 


8 f^a\ (gill)= > f5lt^f«^fet?t (f^.'f^.)=> 

^ =^ Cf|^§ (quart) =^ 

8 .:«?f^& = b ^frr^sT (tW•1C^^-rj) = >. • • fj^.fii. 

i«> =^ 


i 9|f»'$ =0*<u»iri8 

^ =^'b0598S 

^ ^Tf^lsT = 8 • 4 8 «JJ 

i f»|^hT =i-1(l>b» 

iHtol ’f7t«I=I fWS ’susswtcl »tTl»R'8 

'S'fiir® I (![J5*stl) 'e 

«fTt»iwi ^tt^l fei even I 

i ^trt^ () =v8*iir«w 

=.>o%«rtr ?fTt8pi ( ^HRew ) 





*tftw 


«iTn 

vfnTOtH flc« ciiT^'its fsf^ 




c*ir^cdi« 



- 


- ^3j") 


- bVb 

b 

- b«*>59 

Q. 

— ^«'» 

't 

- 'iS'b 

1 


hr 

— >«*>3 


- 


- 

5 o 

- Cs’l 

vSo 

— 

b" 

+ h*« 

- 

4- >e e 

'5*» 

+ b®’3& 

1 » 

+ ?b'> 

b ■ 

+ ^59 1 


+ o^':i 

^00 

+ 0^ b 

See 

+ ;J0-0 

Z» o 

+ ^Sir’S 

S « * 

+ %»8‘6 


-1 ^«9«*o 

* f®f«r ^lc*t 


finr 1 Prti '®*i 1 

"C=f ('F-a>) 1 

r\ifs{ F=«», F —^»=i«“C 





C9rr4c<9t^ •rfl^t 




e 

«i*o 

■s 


d 

««‘4» 



8 


<l 

S^-» 

<5f 

81‘lr 

1 

bb ^ 

:t 

8 ^9 b 


Vb'^ 


ft ••* 

4 • 



u-b'o 

ft 

i » S'* 


v> ^ •* 

^o 

^b*-* 

*1 «• 

bttb » 

b « 


&» 

^»8** 

*^0 0 

5 >^ •* 

doe 

'S5i9'* 

\£ a » 

ft *» 5 'q 

g e « 

IftS’* 

ft o • 



+c»!t*Bc«sr® f®f^ 5prni!»5f?fe 
c>i1®6c<ir® I fw^i 'SI ^f%iii f?c^ i 
'’F=|°C+«^ i C=«*, I X ««=a- + 's^=i^%**°F 








